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ABSTRACT OF THESIS 
WATER SUPPLIES OF THE SOUTH 
PLATTE RIVER BASIN 
It has been told that early plains travelers declared the great arid 
region west of the Missouri River a desert which could never become the 
home of civilized man . While this may have been the prevailing sentiment 
of many , there were those who possessed the necessary insight to realize 
the vast potential of this land. John Wesly Powell, the great explorer, 
is credited with the observation that 11 all the great value of this 
territory has ultimately to be measured in acre-feet. 11 
And so it was that water would become the life blood of the west, 
its availability detennining and allowing for the very existance and 
prosperity of man in this region . 
Today, one out of every five persons in the western states receives 
\tJater imported from a source one hundred or more mi 1 es away. The water 
supply system developed by the city of Denver, for example, is a 
complex physical and institutional infrastructure; the cash value of 
all its transbasin tunnels, dams, pipelines, etc. is the greatest of 
any in the world . 
The scarcity of water and its importance fostered a 11 get-your-gun 11 
attitude concerning this resource which is manifested today by emo-
tionally and politically controversial issues. 
This report examines the water supplies of the South Platte River 
Basin, within which is contained one of the more important agro-
metropolitan regions of the west and the center of Colorado's economy. 
The hydrologic and legal availability of water both within the basin 
and from sources without is addressed. The history of its water 
iii 
resources development is given to provide a context to view the present. 
Asserting that the basin is approaching apex development where substan-
tial amounts of raw water are no longer available for development, the 
possible sources of supply for its future are discussed. 
Stephen Gerlek 
Civil Engineering Department 
Colorado State University 
Fort Collins, Colorado 
Fa 11, 1977 
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Context of Study 
The continued development of agriculture and industry along with the 
growth of urban populations in the South Platte Basin, beginning with the 
Colorado gold rush, has meant extensive development of water supplies. 
This has resulted in nearly the full development of both surface and 
groundwater supplies within the South Platte Basin plus considerable 
importation of water from other basins. During this period of development 
each water demand has been met incrementally by an individual procurement 
of water, based upon the appropriation doctrine. As a result, the supply-
demand configurations are a complex of water interdependencies between 
inputs and outputs for each of the numerous water using entities. There 
has been no overall look at the water supply-demand relationships for the 
entire basin. To meet future demands and plan for contingencies such an 
overall description is thought to be warranted at this time . 
The Corps of Engineers was authorized to develop such a comprehensive 
water resources planning study for the South Platte Basin . This report 
is part of a much larger overall study performed for the Corps of 
Engineers by the Environmental Engineering Program, Department of Civil 
Engineering, Colorado State University. The subject of this particular 
volume is an analysis of the water supplies of the South Platte River 
basin. 
In order to show the overall system linkages between the water supp ly 
sources, the water storage and transport facilities, and the water use 
entities within the basin, an input-output water balance model was used. 
The model relates supply and demand for any water use entity in the 
basin, for any hydrologic component, and for the basin as a whole. 
2 
Figure A is a photograph of the model developed for the South Platte 
Basin as a part of the larger study. The mechanics of use of the model 
are explained by Goldbach (1977) and its utilization in handling water 
supply demand questions for the South Platte Basin is explained by 
Hendricks et al., (1977). 
The purpose of this report is to qualitatively and quantitatively 
describe the South ·Platte River basin's present and potential sources 
of water. The demands for water in the South Platte River Basin, 1970-
2020, relative to the input-output model developed for the overall 
study, were also addressed. Indivi dual reports investigated the present 
and potential future water demands by Agriculture, (Janonis and Gerlek, 
1977), by Mun ici pal ities, (Janonis, 1977), by Industries, (Patterson, 
1977a ) and by the Energy Resources and Production Sectors (Patterson, 
1977b). 
Study Area 
The study area included in this report is the South Platte River 
Basin in Colorado and Wyoming . The portion of the basin in Nebraska 
is excluded by contract provisions. Figure B shows the study area 
boundaries with the respect to state lines. 
A significant portion of the water supplies presently used by, and 
potentially available to, the study area are from other river basins, 
Therefore, the area of interest encompassed by this report includes the 
South Plattes adjacent river basins. These can be seen in Figure B also. 
Organization of Study 
This report is comprised of three parts and four appendices. Part 
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River basin. It gives a historical perspective on the physical and 
administrative nature of the water resources system that has developed 
in the basin. Finally, and most importantly, it summarizes Parts II and 
III and sets forth the conclusions generated by the water supply study. 
The conclusions are the final culmination of the extensive amount of 
i·nformation necessary for documentation . 
Parts II and III contain the detailed analysis of the South Platte 
native water supplies and foreign water supplies, respecti vely. 
Part II deals with the native water supplies of the South Platte 
River basin. The study area has been broken into 16 sub-basins which 
are shown in Figure C. The water supply characteristics, existing water 
resources development, and projects proposed to develop additional sup-
plies, as available, are delineated for each sub-basin. 
Part III examines present and potential sources of foreign water. 
Figure D shows the river basins adjacent to the South Platte River 
basin, and their designated sub-basins. The water supply characteristics, 
the existing water resources development and projects proposed to develop 
additional supplies for export are delineated for each of the sub-basins 
which have or may have a water export relationship to the South Platte 
River basin . 
The four appendices of the report contain much of the hydrological 
support data and legal documentation required for the study. 
Figure C: 
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The Subbasins of the South Pl attes Adjacent Ri ver Basins 
PART I 
BASIN GEOGRAPHY AND WATER SUPPLIES 
'\ 
CHAPTER I 
WATER GEOGRAPHY AND HISTORY OF WATER RESOURCES DEVELOPMENT 
1.1 Physical Description of the South Platte River Basin 
1.1.1 Locat ion and Ar ea - The Mississippi River Basin drains the 
lower middle portion of the North American Continent. It drains approx-
imately 1,250,000 square miles of the midwestern one third of the United 
States and extreme southern Canada. One of its major tributaries is the 
Missouri River which drains about 530,000 square miles of all or part of 
nine states and a small part of Canada. One of the major tributaries of 
the Missouri River is the Platte River, whose tributary the South Platte 
River is the topic of this study. Figure 1-1 shows the location of the 
South Platte River basin with respect to the Missouri River basin . 
The western boundary of the South Platte River basin lies on the 
Continental Divide which separates the surface water runoff that reaches 
the Pacific Ocean from that which reaches the Atlantic. To the north, 
south and east lie tributary drainage areas of the Mississippi River 
Basin, specifically the North Platte, Arkansas, and Republican Rivers. 
Figure 1-2 shows the location of the South Platte River basin with 
respect to its neighboring river basins . 
The South Platte River basin drains approximately 24,300 square 
miles which comprises about 4.6% of the total drainage area of the 
Missouri River Basin and 1.9% of the Mississippi River Basin. The 
approximate maximum dimensions of the basin are 240 miles in the east-
west direction, 175 miles north-south, and 270 miles diagonally. 
The basin lies between the 101st and the 107th Meridans and the 
38th and 42nd parallels in the states of Colorado, Wyoming and Nebraska. 
Table 1- 1 shows the basin area within each state. 
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Table 1-1 Drainage Area of the South Platte River Basin (USBR, 1959). 
South Platte River Basin 
Percent of Percent of 
Drainage Area Total Land Total Land 
State (square miles) Area of Basin Area of States 
Colorado 19,450 80.1 18. 7 
Wyoming 2,050 8.4 2 .1 
Nebraska 2,800 11 .5 3.6 
Total 24,300 100.0 -
13 
As shown in Figure 1-3 all or part of 26 counties are contained 
within the basin. Eighteen of these are in Colorado, two are in Wyoming, 
and six are in Nebraska . 
1. 1.2 Physical Cha.raateristias - The South Platte River basin lies 
in two major physiolographic divisions - approximately 25 percent is con-
tained within the Southern Rocky Mountain Province of the Rocky Mountain 
system and the remainder is within the Great Plains Province of the 
Interior plains. The western section, in the Rocky Mountain Province, is 
characterized by prominent mountain ranges, including the Colorado Front 
Range and Rampart Range in Colorado, and the southern end of the Laramie 
Range in \tJyom ing. Elevations vary from about 5,700 feet to over 14,000 
feet along the eastern edge of the province. Longs Peak and Mount Evans 
are well known mountains in the basin which are over 14,000 feet in 
height. The highest point is Mount Lincoln which has an elevation of 
14,284 feet. 
Open parks and wider valleys intersperse the mountain region. The 
most notable of these areas is South Park which is a broad plateau 
covering nearly 800 square miles at an elevation of 10,000 feet in the 
southwestern portion of the basin. Several glaciers occ upy the mountain 
region of the basin, just below the Continental Divide. The type of 
vegetative cover within the basin is related to the available water 
supply and climate which is influenced by the topography. The higher 
mountain peaks and ranges are generally treeless above 11,000 feet. Only 
a few hardy shrubs and grasses survive the rigors of the high altitude 
and climate . Below timberline the mountain slopes are covered with 
Spruce, Lodgepole , and Yellow Pine, Fir, Juniper , and Aspen. The 
mountain valleys generally have a good covering of grass and shrubs; 
















METRCPa..lTAN OCNVER A>¥:J 
50.JTH PLATTE RIVER A"'° TRl9.JTARIES 
CQ..CJu.00, WYOMING AHO NEBR~ 
C~~~ I OUNDt,UfS 
County and State Boundaries of the 
South Pl at te River Basin 
15 
Between the mountains and plains is a long, narrow series of hogbacks 
or foothills that attain altitudes of 5,700 to 6,600 feet. These features 
rise 300 to 500 feet above the adjacent valleys. 
The plains, which slope away from the foothills, are located in the 
Colorado Piedmont and High Plains sections of the Great Plains Province. 
The Colorado Piedmont includes most of the plains region of the basin in 
Colorado. The Lodgepole Creek drainage and the South Platte River drain-
age downstream from Lodgepole Creek are in the high plains section. The 
watershed through the Piedmont section is a broadly rolling plain . The 
flood plain of the South Platte River in this portion varies from one to 
three miles in width. The bench lands are from 20 to 200 feet above the 
flood plain; they rise gently toward the mountains to the west and the 
escarpment to the east. The western part of the Colorado Piedmont con-
tains low rounded hills and irregular basins. Many of these basins are 
shallow, undrained depressions and some are occupied by lakes and ponds. 
Figure 1-4 shows the elevation contours above sea level within the South 
Platte River Basin. 
As the High Plains in the eastern and northern part of the basin 
are approached from the west, altitudes descend abruptly in some places 
and gradually in others but level off to an average of 3,000 feet. The 
High Plains slope gently eastward to an elevation of 2,795 feet at the 
mouth of the South Platte River. 
The foothills and plains areas that still remain in native vegeta -
tion are covered with native grasses and occasional clumps of deciduous 
trees. Cottonwood and Willow Brush are found along the streams. 
The South Platte River and Its Major Tributaries - The basin is 
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in preceding Figure 1-2. The South Platte rises along the eastern slope 
of the Continental Divide in the southwest portion of the basin. This 
reach of the Continental Divide, which skirts around Mount Lincoln the 
highest point in the basin, forms a 4,000 foot wall to the west of the 
broad South Park Valley . The river flows from the high mountains down 
slopes of more than l ,000 feet per mile and into South Park. Here, the 
Middle Fork joins the South Fork and the river then flows southeast for 
approximately 45 miles through slopes of about 20 feet per mile. From 
South Park the river passes through Eleven Mile Canyon; it then strikes 
northward through 40 miles of mountainous terrain while dropping an 
average of 68 feet per mile . 
Tarryall Creek and the North For k of the South Platte flow in from 
the north and west and meet the mainstem of this, its final mountainous 
reach. On the plains the flows of Plum and Cherry Creeks are added. 
These streams drain a corridor of foothills and high plains to the 
south. Turning more northward and paralleling the Front Range, the 
South Platte enter s a strategic 100 mile reach where the maximum slope 
is 15 feet per mil e . Here it receives the inflows from six major tri-
butary streams which drain the Front Range to the north. These streams 
start on the Continental Divide among extended and precipitious mountain 
ranges. They generally flow east to the foothills and out through 
narrow canyons where , among broadly terraced plains, they meet the South 
Platte River. In downstream order they are, Bear and Clear Creeks, Saint 
Vrain Creek (and its maj or tributary Boulder Creek), and the Big Thomp-
son and Cache La Poudre Rivers. 
Having collected these inflows the South Platte turns due east and 
straight onto the plains. The 9,000 square mile watershed upstream from 
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this point yields most of the surface water runoff of the basin. Ahead 
lies approximately 15,300 square miles of high plains and about 230 river 
miles with an average slope of eight feet per mile. Here the land is 
relatively flat. Infiltration and evaporation are substantial here. The 
South Pl atte tributaries in this reach are intermittent and they contri-
bute little or nothing to its flows. The streams draining this area are 
the Lonetree, Crow, Wildcat, Pawnee, Cedar and Lodgepole Creeks, which 
enter from the north, and the Boxelder, Kiowa, Bijou, Badger, and Beaver 
Creeks, which enter from the south. The length of the South Platte River 
from its source in the mountains on the Continental Divide, to its con-
fluence with North Platte River in the plains, is about 442 miles. 
1.1.3 Climate and Hyd:£,ology - The major sources of atmospheric 
moisture for the South Platte River basin are from the Pacific Ocean and 
the Gulf of Mexico. Prevailin~ air currents which reach the basin from 
the west bring the most of the atmospheric water that will end up as 
stream flows. However, because of the distance from the Pacific Ocean, 
the eastward moving storms lose much of their moisture in passage over 
mountain ranges to the west . Most of the precipitation in the basin 
occurs during the winter as snow in the mountains from these Pacific 
storms. Warm moist air from the Gulf of Mexi co moves into the basin 
most frequently in the spring. It is carried northward and westward 
from the coast to higher elevations; the heaviest rainfall occurs on the 
plains during the April-July period. Figures 1-5 and 1-6 show the normal 
May-September and October-April precipitation of the basin over the 
1930-61 period . 
Analysis of runoff records and of tree ring growths indicate a 
drought cycle of about 20 years (i.e., l930's, l950's and 1970's) The 
important point is that large annual variations in runoff do occur . 
L 
Figure 1-5: Normal May-September Precipitation over 
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The climate of the South Platte River basin is influenced strongly 
by topography. Weather conditions vary widely as influenced by elevation. 
However, many of the same storms cover mountains, foothills and plains. 
The Mountains - The mountains region has an alpine climate of heavy 
snows. Because of this the mountains are the most important water pro-
duction area of the basin. Snow covered mountain peaks and valleys 
often have very cold night temperatures in the winter, occasionally 
dropping to 50°F below zero. Summer temperatures in the mountains seldom 
exceed 90°F, and killing frosts are apt to occur at any time. At the 
summits on the Continental Divide, temperatures average less than 32°F 
over the entire year. Precipitation varies with the altitude and expo-
sure and generally increases towards the higher elevations. A look at 
isoheyetal maps reveal 11 islands 11 of heavy precipitation surrounding the 
major peaks and mountain ranges. The greatest precipitation - in excess 
of 50 inches annually - falls on the mountains of the Continental Divide 
that separate the watersheds of the Cache La Poudre River, the Big 
Thompson River and the Saint Vrain Creek from the Colorado River Basin . 
The majority of this precipitation occurs in the winter as snow. The 
amount is upward of 200 inches annually. Several glaciers can be found 
here on the headwaters of the Saint Vrain and Boulder Creeks. Also, 
the least precipitation in the basin occurs in the mountain region; South 
Park, shielded by surrounding high ranges, receives approximately 11 
inc hes annually . 
The very existence of the mountains causes 11 islands 11 of heavy winter 
precipitation, as seen on the isohyetal maps. During the spring as air 
temperatures rise the spring runoff begins . This continues during the 
period May-July . The residual remains behind in glaciers and large 
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drifts and melts throughout the summer. Because the watersheds in this 
region are covered with rock, they are relatively impermeable and the 
melting snow quickly runs off the land. However, some will infiltrate, 
and emerge later as interflow. 
Figure 1-7 is a typical hydrograph showing the characteristic 
period of snowmelt and runoff. This melting snow is the source of water 
for the Front Range tributaries which supply the basin with the bulk 
of its surface waters. 
A flood potential results from this melting snow in the spring. In 
a year of normal snow accumulations in the mountains and normal spring 
temperatures, river stages become high, but there is no general flooding. 
In years when snow cover is heavy, or when there is a sudden warming in 
the spring at high elevations, there may be extensive flooding. 
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u.. ~ 












::::, ... ~ 
vi~ 
r/ l NTER 
---------------
pprox imate ly 
60 days 
SPRING SUMMER 
Figure 1-7 Characteristic Hydrograph of the Front Range Tributaries 
Draining the Mountainous Region of the South Platte River 
Basin. 
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The Foothills - The climate of the foothills region is a transition 
between the climates of the plains and the mountains. Both summer and 
winter temperatu res are more moderate than in either the plains or 
mountainous regions, and day-to-day weather is comparatively uniform. 
Precipitation averages between 15 and 20 inches annually. There is less 
snow fall than in the mountains . 
The Plains - The climate of the plains is uniform from place to 
place. Characteristic features are low humidity, abundant sunshine, 
warm summers, cold winters, and considerable wind. Seasonal variations 
in temperature and wind movement increase on the plains in relation to 
the distance from the protective mountains. Toward the east, summer 
temperatures are greater and winter temperatures are lower. Summer 
temperatures in this region are often 95°F or above. The highest 
official temperature on record in Colorado occurred in the basin at 
Bennett where 118°F was recorded on July 11, 1888 (National Oceanic and 
Atmospheric Administration, United States Department of Commerce, 1974). 
The usual winter extremes in the plains are from zero to 10-15°F below 
zero. Because of the comparatively level and treeless character of the 
plains terrain, high wind velocities often occur here. The precipita-
tion in this region varies from year to year. Near the foothills, it 
averages about 15 inches annually. Precipitation decreases to a low of 
about 12 inches annually near the center of the plains region then it 
increases to nearly 19 inches at the mouth of the basin. Seventy to 
eighty percent of the precipitation falls during April through September 
in the form of rain, whose source is northward moving air masses from 
the Gulf of Mexico. However, its monthly distribution is often erratic 
and prolonged dry spells occur during the summer. The summer rainfall 
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is largely from thunderstorm activity and usually it is very intense and 
of short duration. Often these storms cause low volume flash floods of 
a local nature. The watershed of this region is relatively flat and 
permeable and as a result, most of the precipitation and surface water 
occurring here infiltrate into the ground to raise sotl moisture levels. 
In addition, since there is no winter snow pack the streams are empheral. 
It is here, in the plains region of the basin, that the most abundant 
groundwater supplies are found. The river valleys of the plains South 
Platte and its tributaries are underlain by valley-fill alluvium con-
taining an aquifer in hydraulic connection with the surface flows. In 
the Ogallala and Dakota sandstones which underlie and flank the riparian 
aquifers, groundwater is also present, but in smaller quantities. The 
recharge of these confined aquifers is primarily by direct precipitation. 
On the average, 30-40 thunderstroms occur at any point in the plains 
region each year; quite frequently these are accompanied by hail 
(Geraghty et al . , 1973). The highest incidence of hail in the nation 
occurs in an area centered about at the Colorado, Wyoming and Nebraska 
tri-state corner, extending north to South Dakota and south to Kansas. 
The Effect on Irrigation on the Natural Hydrology of the South 
Platte River-Plains Reach - When the Front Range tributaries were still 
in their natural state, spring runoff flashed unchecked down the stream 
channels, out through the foothills, and onto the plains. During the 
summer, after the melting of the mountain snowpack, the flow in these 
streams became very low. These low flows continued until the next spring 
runoff. 
The South Platte River runs a northerly course, intercepting these 
streams, and then turns due east heading into the flat, relatively 
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permeable plains. In the plains the South Platte was a disappearing 
river; during the low flood periods the flows infiltrated into the stream 
bed. Surface water left the basin only during the spring runoff. It 
has been told that the early pioneers following the South Platte Trail 
sometimes had to dig holes in the sandy river bottom to get water . 
Today, after more than 100 years of irrigation and water resource 
development in the basin, the hydrologic nature of the plains reach of 
the South Platte has changed from an ephemeral stream to a perennial one. 
By the intervention of man the spring flood from the mountains is now 
diverted to off-stream reservoirs and held back by on-stream reservoirs, 
to be used later in the year as needed. Through irrigation this water is 
spread over immense tracts of land. The basin water balances are changed 
further by imported water from adjacent river basins which amount to 
almost one third of the average annual native runoff. 
Historically, irrigation practices in the basin have not been effi-
cient. Through custom, lack of capital to invest in scientific irrigation 
methods, and water laws which do not encourage the most efficient water 
use, much excess water is applied relative to the most efficient practices 
which are attainable today. In addition, there are miles of unlined 
canals, ditches, feeders and laterals in the basin . As a result of these 
irrigation practices, water tables have risen over the years, making the 
plains South Platte River an effluent stream, i.e., it gains flow from 
the irrigation return flows. These return flows are in turn diverted 
from the plains South Platte, sometimes leaving a dry stream below the 
point of diversion. Thus the stream has an erratic flow-distance profile. 
This pattern of use and reuse extends from the tributary streams all 
the way along the mainstem into Nebraska. 
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This balance between return flows and diversions has been affected 
very strongly in recent years by extensive pumping from the riparian 
aquifer. The pumping activity really got underway during the 1930's 
drought period. Presently there are an estimated 7,000 wells which pump 
over one million acre-feet annually from the riparian aquifer in the 
plains. This has had a serious effect on surface water diverters who 
are dependent on these groundwater seeps; the equilibrium and eff~ctive-
ness of the return flow mechanism ha~ been upset. Occasionally, only a 
minor fraction of upstream reservoir releases reach diverters in the 
plains as the flows are not sustained in the river chanel. Rather they 
infiltrate into the ground to replace the depletions of pumpage from the 
aquifer. Therefore, the practice of irrigation has severely affected and 
completely overridden the natural factors influencing the hydrology of 
the South Platte in its plains reach. 
1.2 Evolution of the South Platte Water Resources System 
The water resources development and history of the South Platte 
River basin is characteristic, of that of much fo the entire arid west. 
The natural environment v1hich the early settlers and pioneers inherited , 
along with the needs and demands they placed upon it, has shaped the 
physical and institutional characteristics of the present water resources 
systems of the South Platte River basin . 
1 . 2. 1 The Influencing Factor of the Native Surf ace Water Supply 
Charac ter i sti c s - About 73 percent of the average annual precipitation 
over the Continental United States occurs east of the Kansas-Missouri 
state line. Of the remaining 27 percent, about one half falls in the 
Columbia River Basin; this leaves about 14 percent of the nations 
average annual precipitation to be divided by 14 of the weste rn 
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states. They comprise over half of the land mass of the Conti nental 
United States. 
The relatively small amount of water available caused early plains 
travelers to declare the great arid region west of the Missouri River 
a desert which could never become the home of civilized man (Watrous, 
1911). However, this water is not distributed evenly over the land. 
While it is true that some parts receive very little, a look at isohyetal 
maps reveal "Islands" of heavy precipitation that have allowed for the 
very existence and prosperity of man in the western United States. These 
are caused by mountain ranges intercepting atmospheric moisture as it 
moves east from the Pacific Ocean . The combination of the great height 
of the mountains and the major occurrence of this moisture during the 
cold months cause much of this water to fall as snow. As their very 
existence causes these "islands" the mountain ranges also determine when, 
and the way, this water runs off the land. In the spring, the majority 
of the mountain snow pack rapidly melts. Over a 60 day period, roughly 
May through July, the bulk of the surface water runoff occurs . The 
remaining snow pack sustains the streams throughout the summer but at 
flows which are much lower. John Wesley Powell, the great explorer, 
told the Mountain Constitutional Conventions in 1889, that "all the 
great value of this territory has ultimately to be measured in acre-feet." 
The key observation will be that the majority of the surface water sup-
plies do not occur coincidental with the majority of the water demands . 
1.2.2 The Influence Factor of Water Demand - After the first 
settlers arrived in the South Platte River basin, it was soon apparent 
that irrigation \J1ould play a major role in water demands. Today 
agriculture diverts seven times more and consumptively uses 25 ti mes 
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more than a11 ·.other water users in the basin combined. Generally, the 
need for irrigation water extends throughout the summer and for several 
weeks on either side. It is greatest when the natural availability of 
water is the least. The evo l ution of the demand for water in the South 
Platte River basin, and some of the resulting physical, administrative, 
and institutional developments, is presented below in a historical 
context. 
1.2.3 Evolution of t he Wa t er Resources Physical I nfras tructur e 
The Early Pioneers and the Gold Rush - The United States acquired 
the South Platte River basin in 1803 from France as a part of the 
Louisiana Purchase. The early explorers included the party of Major 
Stephen H. Long, who traversed the basin in 1819-1820. Following these 
initial explorations, trappers and fur traders began settling the area 
and establishing trading posts. The native inhabitants on the basin 
included the Arapahoe, Cheyenne and Ute Indian tribes. The first white 
settlers in the South Platte River basin had access to all the water they 
needed for their limited requirements. 
By 1930, the Oregon trail was well-known and, with the discovery 
of gold in California, travel through the basin intensified . Many 
trails became established routes of travel . It has been told that 
emigrants and freighters following the South Platte Trail sometimes had 
to dig holes in the sandy bed of the river to get water for themselves 
and their livestock. The natural state of the South Platte River is 
that of an exfiltrating stream. Towards the mountains the river is 
perennial, but once on the plains it disappears rapidly into the ground-
water reservoir. 
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In 1858 William Green Russell discovered gold at the confluence of 
Cherry Creek and the South Platte River. With this discovery, the 
mining to1,1,ns of Montana City and Pl acer Camp were founded; they later 
became the City of Denver. In the very next year gold was discovered 
on Chicago Creek, a tributary of Clear Creek, by George Jackson. Gold 
was the talisman that drew thousands of pioneers across the plains to 
the Rocky Mountains and the South Platte River basin. Much has been 
written and told about how the mining camps in the Colorado Mou ntains 
developed into boom towns. Gold was found within the basin along the 
stream courses in the mountains and foothills and water was generally 
avail able for the requirements of mining. However, as the search pro-
gressed, mines were opened further and further up into the mountains 
towards the Continental Divide. In 1860 water from the Colorado River 
Basin was diverted eastward to provide for mining in the area around 
Fairplay at the headwaters of the South Platte (Radosevich, et al., 
1976). 
The Beginnings of Irrigation - While these pioneers delved among 
the rocks for gold, the fertile soil along the water courses was left 
untouched. Instead, great caravans of wagon trains transported the 
necessary amount of flour, bacon, and produce to the miners. The dif-
ficulty and uncertainty in obtaining supplies of fruit and vegetables 
by this method, and their high prices, led to experiments to produce 
them locally. According to available records, the first person to 
i rrigate land i n the South Platte River basin was David K. Wall , a 
disillusioned "fifty-niner" see king gold. In the spring and summer of 
1859 he diverted water from Clear Creek and directed his energies to 
the irrigation of about two acres of land near Golden (Radosevich et al., 
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1976}. Later in the fall of that year, irrigation ditches were being 
built on Bear and Boulder Creeks; when Colorado water laws were enacted, 
they became the one through four water right priorties in the basin. The 
following year ditches were built on t he Cac he La Poudre River and on 
Saint Vrain Creek. In 1861, diversions were made from the Big Thompson 
River. Thus, within three years after the start of the Gold Rush, one 
or more irrigation ditches were diverting water out of nearly all of 
the principal front range tributaries of the South Platte River . Tabl e 
1- 2 shows the ten most senior water rights in the South Platte River basin. 
The construction of the first transcontinental railroad in 1867 
brought more settlers to the basin. It was established that the soil 
was fertile and would produce abundant crops. However, the pioneer farmer 
had much to content against . The semi-arid climate of the basin was 
strange to the pioneers from the east. Irrigation was the only sure way 
to produce a harvest and they were not familiar with this practice. 
However, among the settlers were some who knew of irrigation in New 
Mexico, where it had been practiced by Spaniards for over 200 years; and 
in California, where it had been adopted from Mexico; and in Utah, where 
it was being implemented successfully by the Mormons . 
Without exception, the early irrigation ditches in the South Platte 
River basin were privately owned by single farmers. They were short 
inexpensive ditches with sufficient grade to irrigate only a few acres 
of land. The prevailing sentiment at this time was that the uplands 
could not be farmed. As a consequence, the agriculture in the basin 
was confined to the proper valleys; specifically these were the bottom 
lands, or first bench. This represented the first of several rather 
well defined stages in the development of irrigation in the South Platte 
River basin . 
Table 1-2 The Ten Most Senior Water Rights in the South Platte River Basin (Wilkinson, 1974) 
---- - - -- ·-------
tl,rn1e of Type or No111e or l ype of Acljudica tion /\pprupri a I.ion i!dS in 
Structu re Struc tu re Source Use /\mount Da te Date Rank 
----- ·- ---- -
Lower Bou l der Ditch Ditc h Boul der Creek Irri ga ti on 25 . 0000 cfs 06/02/1 882 10/01/ 1859 1 
Mc Broom Ditch Ditc h Bear Creek Irrigation, Munici pal 11 . 5800 cfs 02/04/1 884 l l /Ol /1 859 2 
Smith Goss Ditch Ditch Boulder Creek Irri gat i on 5.0000 cfs 06/02/1882 11 / 15/ 1859 3 
Howel l Ditch Ditch Boulder Creek Irr i gat i on 47.5 500 cfs 06/ 02/1882 12/01/1 85 9 4 
II011e l 1 Di tch Ditc h Boulder Creek Ir r i ga ti on 42.5500 cfs 06/02/1882 12/01/1 859 4 
Black Ha1-1k Ditch North Clear Creek Industria l* 35.0000 cfs l 0/09/1914 12/31 /1 il59 5 
Kimber Fl ume and Ditch Ditch North Clear Creek Industria l* 111 . 51 cfs l 0/09/1914 12/31/1 859 5 
Mead and Polar Star Ditc h North Cl ear Creek Indu stri al* 34.6000 cfs 10/09/ 1914 l 2/31/ 1859 5 
Mead and Pol ar Star Ext Ditch North Cl ea r Creek Indu stria l * 34.6000 cfs l 0/09/ 1914 12/31/1 859 5 
Sense nderfer Ditch North Clear Creek Industria l* 45.0000 cfs 10/09/1914 12/31/1 859 5 
w ....... 
*i.e. , mining. 
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Community Cooperation in Irrigation Development - As mining continued 
to develop, Denver and other towns grew into cities. When these cities 
were linked to the east by railroads, the markets supported a demand for 
a more diversified and larger agricultural supply. 
In time, it was discovered that the soils of the bluffs and of the 
second and third bench lands were as productive as that of the lower 
l ands, and so farming began to push out from the immediate vicinity of 
the streams . This new departure involved a change in the manner and 
methods of building ditches; and at this point large irrigation canals 
came into existence. 
In 1869 Horace Greeley, Editor of the New York Tribune, followed 
the very advice he had been offering to others, i.e. , "Go t,Jest Young 
Man and grow up with the Country." He established the Union Colony in 
1870 which settled near the confluence of the Cache La Poudre River with 
the South Platte River. 
The Union Colony, which was later to become the City of Greeley, 
was founded on the principal of cooperative diversion and use of water, 
as well as cooperative construction of irrigation canals. This settle-
ment initiated an irrigation system for some 30,000 acres, which con-
sisted of farms ranging in size from 80 to 160 acres (Radosevich, et al. , 
1976) . The Greeley Canal Company No. 2 Canal was the first large canal 
in the basin and in Colorado to be built by community cooperation. It 
was also the first to irr igate extensive areas along the higher bench 
lands . The Union Colony was a success from the start, due in large 
measure to the fact that they vJere people of considerable means and were 
able to finance themselves over the period required to bring raw prairie 
land into profitable cultivation . 
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Soon afterwards, similar irrigation communities were settled along 
the Cache La Poudre River at Fort Collins, on the Big Thompson River at 
Loveland, and on the Saint Vrain Creek near Longmont. 
The Corporate Era in Canal Construction - The success of the 
community efforts set the stage for the next development, which was 
corporate investment. Seven years after the establishment of the Union 
Colony, with the organization of the Larimer and vJeld Irrigation Company 
in 1879, the corporation era of canal building was launched (Boyd, 1897). 
The ability of corporate form of organization to marshal greater economic 
forces resulted in the enlargement of existing canal systems and the con-
struction of new systems diverting direct flows for larger areas df 
higher bench lands. Many of these irrigation companies were land develop-
ment companies as well; they brought the land in large tracts, constructed 
the canal, and then sold the land with water attached. 
Reservoirs and Transbasin Diversion Structures - It was soon 
apparent that the increasing direct flow irrigation requirements were out 
of phase with the spring runoff. When it appeared that the later summer 
demand would soon outstrip the later summer supply, several of the mos t 
important developments took place; the construction of reservoirs and 
transbasin diversion structures to physically make available more water . 
In addition two other significant developments occurred at this time. 
They were : _ (l} the creation of a system of water law, and (2) the 
initiation of streamflow gaging stations to assess the availability of 
the natural supplies. These events are discussed in more detail in 
Section 1,2.4·, 
During the spring large flows wasted down the streams of the basin . 
The stroage of these surplus flows became a necessity for continued 
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growth in the agricultural sector, which soon became the mainstay of 
the basins economy. The first 774 South Platte Basin water rights are 
for direct flows andoccupybasin ranks 1 through 216. In the spring of 
1869 the Churches Reservoir began storing the flows of Ralston Creek, a 
tributary of Clear Creek, for irrigation water supplies. Adjudicated in 
1884 this reservoir holds the most senior storage right in the basin 
(Wilkinson, 1974) . However, it was from roughly 1880 to 1920 that the 
era of reservoir construction flourished. There are numerous depressions 
scattered throughout the plains drainage of the basin that are a result 
of natural phenomena. These depressions are from 5 to 50 feet deep and 
were formed by wind scour. 
Some collected rain water and formed watering holes and "buffalo 
wallows. 11 These same basins now provide facilities for storing water 
at a relatively low expense . The discovery was made at an early date 
that these natural depressions could have their holding capacity increased 
greatly by building an embankment across the lower rim . 
The final result of the extensive reservoir construction is a patch --
work of off stream storage facilities ranging in capacity from a few 
acre-feet to over 50,000 acre-feet . Their general location is between 
the foothills on the vJest and the mainstem of the South Platte as it 
courses north flowing parallel to the Front Range. However, several of 
the largest offstream reservoirs are located further out in the plains, 
along either side of the South Platte as it flows east from Greeley to 
the state line. 
During this time also, mountain reservoirs were being planned and 
built . While these were generally more expensive to construct and 
maintain their evaporation and seepage losses were much less than those 
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in the plains. Most of these storage facilities were on-stream and con-
sisted of a dam to impound water in a high mountain canyon or valley. 
The most notable of these reservoirs is Lake Cheesman, the first reservoir 
to be built on the mainstem of the South Platte River . It is located 
about 40 miles upstream from Denver, in a rugged canyon, at an elevation 
of about 6,800 feet. Lake Cheesman is owned by the City of Denver. Con-
struction began at the turn of the century , but a torrential flood on 
May 3, 1900 washed away the first partically completed dam. Undaunted, 
construction was started again, and when completed in 1905 Cheesman Dam 
was the highest dam structure in the world . 
Even as the first reservoirs began holding back a portion of the 
high spring flows , promising greater and more reliable supplies, many 
realized that the need for water in the basin would continue, and that 
the native runoff was not sufficient. This led to importation of water 
from foreign drainage basins. 
The first transbasin diversion structure importing water to the 
South Platte River basin was constructed in 1860 near Fairplay. The 
water was used for mining and it was a short l i ved need. About thirty 
years later in 1889 then State Engineer, K. P. Maxwell , made surveys 
investigating the possibilities of diverting water from the headwaters 
of the Colorado River thro ugh a tunnel to Saint Vrain Creek. The State 
legislature appropriated $20 ,000 for this survey and $3,000 for an 
investigation of the feasibility of diversions from the North Platte and 
Laramie Rivers (United States Bureau of Reclamation, 1968). Although 
no conclusions resulted from these studies, they signaled the start of 
the formal period of development of foreign water supplies for the South 
Platte River basin. One year later in 1890, the Water Supply and Storage 
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Company Can Irrigation Water Supplier) began construction of the Grand 
River Ditch, which is the oldest operating diversion structure in the 
basin today. The Grand River Ditch intercepts the very high altitude 
runoff just under and along the west side of the Continental Divide. The 
water collected is transported across the Continental Divide via La 
Poudre Pass, at an elevation of 10,190 feet, and put to storage until 
needed in Long Draw Reservoir at the head of the Cache La Poudre River. 
The ditch was generally cut by hand into steep rocky mountain sides. 
The excavated material was used to form the lower outer bank. The 
first water was diverted in 1892. Expansion of the collection system 
continued intermittently through the 1930 1 s. In fact, as recently as 
1975 portions of the Grand River Ditch were upgraded and lined and Long 
Draw Reservoir was also enlarged. 
Thirty years after the Grand River Ditch began importing water, ten 
other transbasin diversion structures were in operation also. One of 
these structures , the Laramie-Poudre Tunnel, was the first to bring water 
into the basin through the mountains, vis a vis through the passes by 
ditch. 
With the overappropriation of the native surface water supplies 
close at hand, it was apparent that in addition to groundwater supplies, 
the importation of water from other river drainages would be the final 
source of large amounts of new water . 
In the 1935 water year, 13 transbasin diversion structures imported 
55,020 acre-feet of water to the South Platte Basin from the Nor th Platte 
and Colorado River Basins. Also in 1935 the USBR began studies on what 
was to become the Colorado Big Thompson Project. This signaled the era of 
the Mega structures, i.e., hugh importation facilities that would bring 
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into the basin tens of thousands of acre-feet of water each year. The 
CBT project was planned and constructed to import almost six times as 
much water as all of the previous transbasin diversion structures com-
bined. With its population rapidly increasing, Denver contributed to 
this era with the Moffat Water Tunnel Project (first diversions in 1936) 
and the Harold D. Roberts Tunnel Project (first diversions in 1963). 
The era of Mega -structures contiaes as it is the only means to 
obtain major supplies of new raw water . However, the remaining unappro-
priated waters of those basins which are potential sources of new wa ter 
for the South Platte River basin are now all under conditional decrees. 
Once these rights have been perfected, additional imports will be avail-
able only through purchases . 
Groundwater - Because streamflow was not always a dependable source 
of supply, especially for junior diverters, in the 1890 1 s farmers began 
drilling wells to obtain water for irrigation. The first major well in 
the South Platte River basin was put down in the Beaver Creek Valley 
(an intermittent plains tributary) in 1910 (USBR, 1959). The water 
withdrawn from the ground by this well was used for irrigation as the 
surface water supplies in this part of the basin were notoriously un -
reliable. The drilling of new irrigation wells continued slowly; there 
were about 550 pumping plants throughout the entire basin by 1930. The 
drought years, beginning in 1931, along with the introduction of high 
speed diesel engines, stimulated the growth of irrigation wells to a 
great extent. 
(USBR, 1959). 
Reduced electric power rates were initiated about 1930 
By 1940, 1900 pumps were withdrawing water from the 
groundwater sources in the basin. By 1950, there were 5,000 wells 
(USBR, 1959). 
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The next drought, in the mid 1950's, caused another sharp increase 
in the number of wells drilled; this was a direct result of t he deficient 
surface water supply during those years. For the next several years the 
number in new well s drilled decreased as the surface water su pp ly was 
bac k to normal; this, combined with production from existing wells, 
reduced the need for supplemental water. 
An increase in the number of we ll installations in the basin can be 
seen again during the years 1963-1965. This can be attributed in part 
to a decrease in surface water supply but according to Hurr (1975) the 
main reason was an anticipated change in Colorado ' s groundwater law, 
which would regulate the drilling and use of wells. The small number of 
wells dri l led after 1965 is a result of the implementation of the law. 
Figure 1-8 shows the annual installa tion and cumulative number of irri-
gation wells in the South Platte valley proper between Henderson (jus t 






300 z:: Annual- Vl z:: .....I 
cl: .....I 
LJ..J 
Cl 250 3 LJ..J 
.....I LJ.. 
.....I C> 
cl: 200 I- a:: 
Vl LJ..J 
















C> LI) C> LI) C, LI) C> LI) C> 
(Y") (Y") ~ tj- LI) LI) ~ ~ ~ 
O'\ O'\ O'\ O'\ O'\ O'\ O'\ O'\ O'\ 
r-- r-- r-- r-- r-- r-- r-- r--
Figure 1-8 Annual Installation and Cumulative Number of Irrigation Wells 
in the South Platte River Valley Between Henderson and the 
Colorado State Line (Hurr, 1975). 
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Today, an estimated 7,000 wells through out the entire South Platte 
River Basin pump each year an amount of water approximately equivalent to 
the Basins aver age annual native surface water runoff. 
Apex Development - The South Platte River basin has passed through 
several well defined stages in developing its raw water supplies. The 
result is that in just over 100 years it has physically developed 
practically all of its native sources as well as a substantial amount 
of the water supplies of other river basins . It has also organized an 
institutional framework for the distribution of this water in an 
civilized manner. But it is an accomplished fact that the dominant 
economic activities in Colorado are located in the South Platte River 
Basin, i . e., along the Front Range . The basins thirsty populat ion is 
increasing and its industrial demands (especially by the energy sector) 
are following suit. Irrigated agriculture in the basin remains fairly 
constant, the trend has been generally to displace it to the east, 
allowing for municipal development near the foothills. To meet these 
future demands, the question is: where will the water come from? Since 
the native sources of water in the basin are overappropriated (and if 
one were to discount cloud seeding), the most obvious answer is that 
the new water su pplies needed will come from other river basins. 
However, as it will be shown, except for the Colorado River, vir -
tually all of the native surface water runoff in every basin surrounding 
the South Platte basin, has been absolutely decreed . What remains in the 
Colorado River basin that is not now used has been conditionally decreed 
severa l times over to potential development both within the Colorado 
River basin and outside . Barring the purchase of water from ex i sting 
users in other river basins it appears that an upper limit of transbasin 
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diversions to the South Platte River basin will soon be reached. Imports 
of water through such grand schemes as the NAt·JAPA Pl an (which would bring 
water from Alaska and Canada to the arid western United States and Mexi co) 
appear politically unrealistic at this time. The ''bargain basement" days 
of water resou rces development are at an end. Not only is there no more 
large amounts of water available for development; but the political 
obs tacles of various sorts are becoming increasingly formidable. 
Thus the South Platte River basin is in the mids t of its last stage 
of raw water resources development which will terminate upon the perfec-
tion of its existing conditional decrees. It is approaching an apex, 
so to say, where those supplies presently developed, along with some 
additional potential supplies will constitute the upper limit of avail-
able raw water supplies; i . e., no longer will there be the hope of 
developing large amounts of new water supplies. But this does not have 
to mean that the unavailability of new raw water supplies will hamper 
the future growth in the basin (or that it will not allow for the pros-
perity of its present populace and their endeavors during drought 
situations). Much can be done in anticipation of this inevitable upper 
limit. Considerable latitude is still possible to meet new demands 
using present and potential supplies of water . This apex stage may 
involve new capital investments Ci.e., for drip i rrigation technology), 
some modifications to the water rights system (i.e., for the courts to 
define the duty of water), and an overall management scheme to guide 
t hese activities and perhaps to develop more efficient conjunctive use 
progarams within the basin. 
Since agriculture is the single largest user category, the bulk of 
the new water demands under apex development will be satisfied through 
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purchases from agriculture. Such transfers can be accomplished without 
the demise of irrigated agriculture. A system of purchases tied to 
giving agriculture compensation or incentives to devise greater effi-
ciencies (i.e., consolidation of ditches, use of scientific irrigation, 
use of new irri gation technology, etc.) could provide some water and yet 
ma intain agriculture for both its economic and social values . Presently 
the irr igators have the least available capital and the fewest incentives 
(mainly through water right laws) to increase efficiency. Whi le the 
municipalities may have some opportunities for water conservation (e.g., 
by metering) the net effects on the basin water balance would be small. 
Another facet of Apex development (which was seen for the first time 
in the basin just 1 ast 1,,1/i nter) is the inducement of additi ona 1 water 
supplies through cloud seeding. However, the only realistic approach in 
providing for the future is to plan for water self sufficiency. This 
includes utilization of the native surface water supplies with perhaps 
some strategic improvements, allowing for an upper limit of foreign 
water, and subjecting the whole to an overall management review . Any 
changes wil 1 be i:nduced by the market system, combined with strategic 
modifications to the water rights system. 
1.2.4 Evolut ion of the Water Resources Adminis t rat ive Institutions 
Water Rights and the Concept of the Appropriation Doctrine of Water 
Law - Early in the history of Colorado's Government, the territorial 
legislature acknowledged the riparian right to divert water for agricul-
tural purposes . The predominant characteristic of the riparian doctrine 
of water law is that it gives the owners of land adjacent to a body of 
water equal rights to the use of the water . The act of 1861 states: 
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All persons who claim, own or hold a possessory right or title 
to any land or parcel of land within the boundary of Colorado 
Territory ... when those claims are on the bank, margin or 
neighborhood of any stream of water, creek or river, shal l be 
entitled to the use of the water of said stream, creek or river, 
for the purposes of irrigation, and making said claims avail-
albe, to the full extent of the soil, for agricultural purposes 
CColorado Territorial Legislature Session Laws of 1861, Act 
of November 5, 1861). 
The tradition and philosophical basis of the Riparian Doctrine is just 
one example of so much excess luggage that the early sett~)ers brought 
with them from the east. They were soon to find that many of the old 
ways did not meet the circumstances of their new situation. So in the 
true pioneering spirit they adjusted and adapted, 
In 1864 the Territorial Legislature recognized the doctrine of 
appropriation water rights in Colorado. This concept in water law had 
its beginnings in California about 15 years earlier during the 1849 gold 
rush. The following is from Radosevich et al., 1976; 
In diverting water from nearby streams to their diggins, gold 
miners intially applied their rules of mining claims to the 
use of water. Over time , it became customary for the first 
diverter of water to have a prior right to the use of water, 
during periods of scarcity, over latter diverters. Thus, a 
system of priorities was establis hed. This practice was 
then accepted by the agricultural settlers. As agricultural 
municipal, and industrial requirements grew throughout the 
western states, along with the need for some civilized way 
to resolve emerging conflicts, the application of appro-
priation doctrine came into accepted and widespread use . 
The present prior appropriation doctrine is basically the 
same as that first developed through custom in California. 
Tha t is a water diversion first in time is first in right, 
thereby establishing a list of priorities. Generally, to 
va lidly appropriate water under this doctrine, it must be 
diverted from the stream and put to beneficial use. Since 
its creation, a few other principles have been added to the 
doctrine. For example, land ownership is not required to 
appropriate water, and water may be transferred out of the 
watershed of origin. Also, an appropriation is for a · 
specific quantity of water and is a property right that is 
recognized as being salable like any other commodity. 
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In 1872 the first court decision in Colorado dealing with the Appropria-
tion Doctrine was handed down. This case, Yunker vs. Nichols, 1 Colorado 
551 (1872), gave preference to the Appropriation Doctrine and also 
established the procedure of obtaining an easement to convey water across 
anothers land in order that the water might be applied to a beneficial 
use. 
In 1876 Colorado was accepted into the union and in its constitution 
it was stated that: 
The water of every natural stream, not heretofore appropriated, 
within the State of Colorado, is hereby declared to be the 
property of the public, and the same is dedicated to the use 
of the people of the state, subject to appropriation as here-
inafter provided. (Colorado Constitution, Article XVI, 
Section 5). 
In 1879 the Colorado State Legislature passed an act, (which was supple-
mented t wo years later by an act of 1881) to provide (1) for the 
acquisition of titles to water rights and (2) for the administration 
of water so that each appropriator might receive his authorized amount. 
These two laws were historic in irrigation legislation; they were the 
first to provide for public administration of water used for agricultural 
purposes. The case in Colorado confirming the Appropriation Doctrine was 
Coffin vs. Left Hand Ditch Company [6 Colorado 443, (1 882)], which 
involved water users in the South Platte River Basin. In its decision, 
the Colorado Supreme Court held that: 
... the common law doctrine giving the riparian owner a right 
to the flow of water in its natural channel upon and over 
his lands even though he makes no beneficia l use thereof, is 
inapplicable to Colorado ... and we hold that, in the absence 
of express statutes to the contrary, the first app ropr iator 
of water from a natural stream for a benefi cial purpose has 
with the qualifications contained in the Constitution, a 
prior right thereto to the extent of such appropriation. 
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The concept of prior appropriation has been carried throughout the 
entire body of law and legislation concerning water . As water use in 
the state grew, the foundations of its water l aw were built t hrough 
legislative statues and case law. In order to resolve water conflicts 
the courts have been called upon to define what constitutes a water course; 
waste, return, salvaged, developed, foreign and spring waters; abandon-
ment; beneficial use; etc. The impact of the developing water law on the 
early agriculture in the State was summed up by Hafen in 1897 . 
The development of irrigation is not merely the result of 
a succession of victories over physical or material 
obstacles. In our contry, these form but a part--,1nd, 
unfortunately, often a relative small part--of the dif-
ficulties encountered by the irrigator. By far the most 
vexatious and expensive impediments to be removed have 
been those arising from the inapplicability of our laws 
and customs to the conditions prevailing within the arid 
region. Every instinct acquired through generations of 
life in a humid country seems to rebel against the methods 
of the irrigator, and every tradition of law is in direct 
opposition to the proper employment of the natural waters. 
These instincts and traditions have had to be laboriously 
demolished, usually after severe struggle, and the series 
of contests appears a never-ending one. 
The Office of the State Engineer - As a result of the 1881 act, 
the Office of the State Hydraulic Engineer was created, water divisions, 
and districts were formed, and the vehicle for the administration of water 
in Colorado was set in motion . The South Platte River basin is contained 
within Colorado Water Division 1. Figure 1-9 shows the current config-
uration of water districts (which are subservient to water Division 1) 
in the basin. The first steps ta ken i n Col orado to obtain definite 
information concerning i ts natural wat er su ppl ies were also initiated at 
this ti me. The State Engineer was given general supervi sory control over 
the _public water supplies of the State. The office was also charged 
with the collection of data and information regarding snowfall for the 
W'1JMlNG 
Figure 1- 9: 
lrtETRCPQITAN ll::NVER ANO 
SOOTH PLATTE RIVER At.O Tftt8UT4fbES 
CO.CRAOO, WYc»ANG AND NEBRASKA 
(0l011A00 WATER COMMI SSIONERS OISTRtClS 
Colorado Water Districts within Division 1 
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purpose of predicting probable runoff and with the duty of making 
measu rements of the flow of publ ic streams of the state. 
Pursuant to these requ irements the first stream gaging station in 
Colo rado was established on the Cac he La Poudre River at the mouth of 
its ca nyon on June 20, 1881, (Colorado State Planning Commi ssion et al., 
1939 ). The second station was established on the Big Thompson River 
in August of the same year. In 1883, E. S. Nettleton, the State 
Engineer, extended the wor k of stream flow gaging stations to include 
the Saint Vrain Creek and other tributaries of the South Platte . 
During his time as State Engineer, E. S. Nettleton developed t he 
first practical current meter to meet the conditions of stream flow in 
the state . Known as the 11 Colorado Meter 11 it is quite similar in princi -
pal to, and was a forerunner of, modern current meters. He also devised 
and installed at the Cache La Poudre River Station, in 1884, what was 
probably the first automatic river-stage recording instrument ever used 
in t he United States. It is believed that this record is the oldest 
conti nuous record in the United States (Colorado State Planning Comm ission 
et al . , 1939) . The recorder for a ti me was connected by a 12-mile wire 
with a recroding instrument in the office of Professor L. G. Carpenter 
in Fort Col lins and this also constituted the first attemp t at long 
distance recording . 
CHAPTER II 
SUMMARY AND CO NC LUSIONS 
2. 1 Native Water Supplies 
2.1 .1 Hyclrologia Availability - An endogenous or native source of 
water of a river basin includes both surface water runoff and ground-
water supplies. Native water supplies come from precipitation falling 
on the basin. 
Precipitation over the entire South Platte River basin averages 
14.81 inches per year, CUnited States Department of Commerce, Environmen-
tal Data Service, 1970). Local preci pitat ion within the basin ranges 
from an average of about 12 inches per year on the plains to about 40 
inches per year in the high mountains. Most of the precipitation which 
falls on t he plains, i.e., 70 to 80 percent, occurs in the summer as 
torrential rains f rom scatter ed thunderstorms . Precipitation in the 
mountains occurs mostly in the winter as snowfall; snow depth may reach 
up to 200 inches in places . 
Table 2-1 summarizes the work of De Haan (197 5) who concluded from 
the isoheyetal maps shown in the Figures 1-5 and 1-6 that the South 
Platte River basin within Colorado receives 15,229,000 acre-feet of wate r 
in an average year in the form of precipitation. In an analysis by 
Janonis and Gerlek, CT977) it was determined that the portion of the 
South Platte River basin in Wyoming receives 1,749,300 acre-feet of water 
as precipitation in an average year . Therefore, on the average the entire 
South Platte River basin study area rece ives 16,978,300 acre-feet of 
water, as precipitation each year . 
According to precipitation data gathered at various weather 
stations throughout the basin, the average annual preci pitation during 
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Table 2-1 The Normal Precipitation for the South Platte River Basin 
in Colorado, Between 1931 and 196olf (De Haan, 1975). 
s:: Total Water 
0 Precipitation Precipitation Precipitation Received Ul 
tO 
(inches)Y (sq . miles)lf ( 103 acre )·1/ ( 103 acre ft) ii QJ t/l 
.s= 3.5 1,468. 939 . 274. 
O'I 4.5 8,201 . 5,249 . 1 , 968 . :::J 
0 5.5 4,552. 2,913. 1,335. s.. 
.s= 7.0 1 , 721 . 1 , l 01 . 642. .µ .--
•,- 9.0 l , 342. 859 . 644. s.. s.. 
QJ 0. 15. 0 l , 187 . 760 . 950. .0 c:x:: 
0 22 . 5 144. 92 . 172. .µ 
u Sub tota 1 18,615. 11 , 913 . 5,985. 0 
6.5 376. 241. 130 . 
7.5 2,569 . 1 , 644. 1 , 027 . 
.s= 8.5 6, 087 . 3,896 . 2,7 60 . O'I s.. 
:::J QJ 9.5 5,935. 3,7 98. 3,007. 0 .0 
s.. !::: 11.0 2,413 . 1 , 544 . 1,415. .s= Q.) 
.µ .µ 13.0 780. 499. 541. 0. 
>, QJ 15. 0 455 . 291. 364. IO t/l 
:::E Sub total 18,615 . 11,913. 9,244. 
GRAND TOTAL 18,615. 11 , 913. 15,?.29. 
1/All data was obtained from Figures 2-5 and 2-6 . 
2/Average precipitation between iso hyet s was assumed to be one half of 
- the sum of the two isohyets. 
3/Area of precipitation was measured from an isohyetal map as the area 
- between iso hye ts. Areas less tha n 100 sq . miles were assumed to be 
part of their surrounding areas. 
4/Area of precipitation in thousands of ~cres is equal to 0.64 ti mes 
- the area in square miles. 
5/Total water received is equal to the area of precipitation ti me s the 
- average precipitation . The South Platte basin within Colorado 
receives approximately 15.2 x 106 acre ft . per year of precipitation . 
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the four drought years 1953-1956 was 85 percent of normal (Smith and 
Shultz , 1962). 
The disposition of this precipitation is: as surface water runoff, 
seepage directly into the ground, and retention in the winter snowpack 
and glaciers. However, the largest part returns back to the atmosphere 
through evaporation from soil and water surfaces, through transpiration 
from plants , and through sublimation from the snow cover. 
Surface Water - About 50 to 70 percent of the surface water runoff 
in the South Platte River basin occurs during the period April-July as 
snowmelt from the mountain tributaries. During the four summer months 
July to October the residual snow pack and interflow from the ground-
water sustains these streams at lower flows . The flows may drop sub-
stantially during the fall and winter . 
Minor additional water accrues to the basin from intermittent 
discharges of the plains area tributaries. This surface water runoff 
is derived principally from summer thunder storms characterized by 
short intense rainfall and generally appears as short duration flash 
floods of a local nature. Because the plains are relatively flat and 
permeable, a good deal of this rainfall and subsequent runoff ends up 
seeping into the groundwater reservoir. 
According to the United States Bureau of Reclamation who studied 
that basin in 1959, the native surface water runoff between 1930 and 
1949 averaged 1,243,500 acre-feet per year (USSR, 1959). This figure 
does not represent the total virgin flow, however, because some man 
made depletions above the points of measurement were ignored and only 
the residual historical flows were considered (specifically they were 
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the consumptive use of some mountain municipalities and of approximately 
50,000 acres of irrigated hay lands in South Park). 
In 1973 the Colorado Westwide Study Team estimated the native virgin 
runoff in the South Platte River basin to average 1,441,000 acre-feet 
annually . This study considered a 21 year base period, water years 
1950-1970 . 
Table 2-2 shows the annual surface water runoff for the study area 
of the basin, and for each sub- basin, in terms of (1) long term 
average, (2) the 1970 water year, and (3) the average for the 1953-
1956 drought period. The computations involved in developing this table 
can be found in Appendix A, Section A4. The average annual suface water 
outflow from the study area has averaged 351 ,752acre-feet per year, as 
seen in Appendix C, Tab l e C4-42. The outflow consists of return flows 
mostly. During high runoff years some native flows may leave the basin 
also . 
According to the 1926 South Platte River Compact, Colorado cannot 
consumptively use all of the surface water runoff arising in the South 
Platte Ri ve r Basin . In t his agreement with Nebraska, Colorado must 
let flow across the state line 47,116 acre - feet per year, if available , 
in a specified manner (i .e., 120 cfs between October 1 and April 15) . 
This compact can be found in Appendix 0, Section 04; a more detailed 
interpretation is provided in Section 6. 5.2. An additional constraint 
regarding t he basins su rface water outflow is the salinity question . 
The basin must maintain its salt balance which requires certain minimum 
flows to flush out excessive buildups. 
Groundwater - To adequately address the question of groundwater 
supplies of the South Platte River basin a more extensive study would be 



















ub- bas in 
outh Platte River-Mountains 




l ea r Creek 
oulder Creek 
ainl Vr ain Creek 
ig Thompson River 
ache La Poudre River 
outh Plat te River Trans iti on 
row Creek 
orth Plains Tributari es 
odge Pu l e Creek 
outh Pla ins Tri bu tari es 
outh Platte River-P lains 
as in Tota l 
---
Drainage Area Long 1erm 
(Square miles) Average 
2,1 42 201 ,211 
479 11 2,604 
302 22 , 789 








1824 60 , 000 
2400 l ,090 
1946 43, 023 
4276 50,000 
1956 0 
21 ,sooY 1, 355,919 
Sur fa ce Waler Runoff 
(Acre- feet/Yea r)!/ 
1970 Water Year 1953-56 Drought Period Avera ge 
-
Annual % of Long Term % of Long Term 
Fl OI~ Average Annua l Flow Ave rage 
·------
402,235 199 .9 105,354 52.4 
198 ,680 176.4 64, 286 57. l 
31,440 138.0 7,1 42 31. 3 
6 ,11 9 55.3 4, 606 41 .6 
76,244 169. 7 4, 411 
225 ,362 129 . 5 114,784 66. 0 
162,914 132. 6 83,824 68.2 
131, 549 111. 9 74,820 63.6 
177,006 11 9. 9 93,903 63.6 
321 ,220 136 .8 158 ,066 67.3 
9,074 73 . 5 5, 133 41.6 
60,000 100.0 36,540 60 . 9 
1,090 100 .0 664 60.9 
43,023 100 .0 26, 201 60.9 
50 ,000 100.0 30 ,450 60.9 
0 - 0 -
l ,895, 956 139 .8 825 ,590 60.9 
1/Ap~ndix A. The figures above do not include "return f l ows" from municipalities and indu stri es ; groundwater which exfiltra tes to these st reams 
- sus taining fl ows in the ir plains reac hes i s not inc luded either. Thi s phenomena i s the result of the basi ns history of i rr ·igat ion. Return flows from 
agriculture are the res idual of applied irri gation water which seep through the ground, accrue back t o the streams , and al l ows for the i r use once again. 
Because of t hi s , total surface water diversions may be much greater than total surf ace water runoff, however , to ta l consump tive use is never greater 
(dis cou nt ing import s and ground water use). 
£/The draina ge area of the entire South Platte River Basin is 24,300 square miles, (U SGS , 1970) . However, t he 2,800 square miles in Nebra ska are not 




required than is possible here. Only a brief overview is provided in 
this study in the following paragraphs. 
The principal supplies of groundwater in the South Platte River 
basin are in the plains. Specifically these supplies are contained in 
the alluvial deposits underlying the valleys of the mainstem South 
Platte River and its tributaries. A typical valley fill aquifer consists 
of an ancient stream channel eroded in the bed rock and partly filled with 
unconsolidated sand, gravel, and clay. These aquifers are hydrologically 
connected to the surface flows of the streams which have fostered their 
very existence. During high flows much of the adjacent meadow land is 
inundated resulting in groundwater recharge to the valley alluvium, As 
the floods subside and during periods of low stream flow, much of the 
water stored in the alluvium slowly seeps back into the stream. 
It has been estimated that the alluvium of the South Platte River 
and all its tributaries contain 25 million acre-feet of groundwater, 
of which 11 million are in the South Platte River alluvium below Hardin, 
Colo rado, v1hich is approximately 15 miles downstream from Greeley, (USBR, 
1959). 
In addition to the alluvium groundwater, older and deeper water 
bearing formations are presented in the study area. These include the 
Ogallala and Dakota sandstones which underlie and flank the alluvium 
deposits in the plains . The recharge to these aquifers is principally 
from the scant precipitation which occurs overhead. No quantitative 
information could be found on the amounts of water stored in these 
formations; however, according to Bjorklund (1957) "groundwater is 
present in small or moderate quantities." 
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2.1.2 Existing Development of the Surface Water Runoff - In the 
late summer of 1859, the Lower Boulder Ditch diverted 25 cfs from 
Boulder Creek for the purpose of irrigation. In the summer of 1882 
when the water runoff for the Lower Boulder Ditch wa s adjudicated , it 
was assigned priority number one in the South Platte River basin 
(Wilkinson, 1974). The ten most senior water rights in the South Platte 
River basin (all of which are direct flow rights) have been shown in 
Table 1-2. The most senior storage right in the basin belongs to the 
Churches Reservoir which, as already mentioned, began storage in the 
spring of 1868. 
In just over 100 years since that time over 5,000 major direct flow 
and storage r ights have been decreed. These water rights total more than 
30,000,000 acre-feet, based upon appropriations to the fullest extent, 
i.e., continous diversions for the direct flow rights . Of course, 
these rights are not exercised continuously. However, the amount noted 
is an index of the demand for water in the basin. Compared to the 
1,3 55,919 acre-feet of average annual runoff, it is clear that the sur-
face waters are over appropriated. 
In 1969 the water rights Determination and Administration Act 
required tabulation of water rights in Colorado by the State Engineer . 
It was found that in 1970 there were a total of 3,274 individual water 
rights, both conditionally and absolute ly decreed, held in the South 
Platte River basin. These included 2,092 direct diversion rights and 
1,182 storage rights (Wilkinson, 1973). 
The annual water commiss ioners report for 1970 showed 174 appli-
cations for direct flow rights and 90 applications for storage rights. 
In addition, there were 45 parties showi ng due diligence that year on 
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conditional decrees held in the basin, (Colorado Water Division No . l 
Hater Commissioners, 1970). 
In 1973 the Colorado tabulation of water rights was revised to 
reflect water rights that had been abandoned and those conditionally and 
absoluatel y decreed since 1970 . In addition, this most recent tabulation 
included omissions from the first listing and correctional modifications. 
It was found that the total number of individual absolutely and condi -
tionally decreed water rights held in the South Platte River basin with-
in Colorado amounted to 5,724 (Wil kinson, 1974). 
The surface water in the Wyoming portion of the South Platte River 
basin is appropriated by 393 direct flow water rig hts and 32 storage rights 
(USBR, 1959 ). In Nebraska, 116 direct flow rights and five storage rights 
are held by South Platte River basin water users (USBR, 1959) . 
Table 2-3 shows the approximated distribution of these decreed water 
rights by sub-basin. It also tallies the amounts decreed to the major 
water rights in each sub-basin and the approximate number of well rights. 
It can be seen that the 1,560 major direct flow and storage rights have 
been decreed a total equivalent at 31,623 million acre-feet of surface 
water each year. This sum represents about 23 times the average annual 
native surface water runoff of the basin . 
It is obvious that even in an extremely wet year, a great deal of 
these water rights are not ·satisfied . However, the decreed amount 
incl udes conditional decrees some of which will never come to fruition . 
In addition, water users in the basin do not consumptively use 100 per-
cent of their diversions. Agriculture, which places the greatest demand 
on water in the basin, consumptively uses only about 4.1 acre-feet for 
every ten acre - feet of water diverted . The unused portion of the diver-
sion is return flow, and it generally seeps through the ground and accrues 
Tab le 2-3 Absolutely and Conditionally Decreed Water Rights Held in the South Platte River Basin. 
- --·-·----- ----- ---- -- ·---·-- ·-------·----- -----·-----·--- -------- --·-------------- -
Approx imil tc Tota 1 I lumber of 
Decreed Water Ri ghts?/ Major Decreed Water Right sll - - - Direct Flow Storage 
- · 
Direct Number 
Flow Total Equ ivil ant of Totil l 
as inY Wel l (Ditch) Storage Number CFS (Acre-Feet /year) Reservoirs Acre-Fe ub-b et 
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55 I 77 403 291,772 13 16,80 
60 21 l , 167 844,908 16 31,00 0 
200 72 4, 950 3,583 ,800 47 11 3,00 0 
155 90 5,500 3,982,000 31 49,30 0 
190 90 3,040 2,200 ,960 55 42 ,20 0 
80 75 2,730 1,976,520 14 101, 00 0 
21o!Y 188 6,440 4, 662 ,560 76 200,'lO 0 
141.ll 189 367 265 ,708 14 23 ,90 0 
l 1 s&li/ l 436 10,668 7, 723 ,632 48 335,411 
· >-----·- - - -·------ - ---- --- --- -- ·--
1, 270 1,213 41,875 30,317,500 34 7 1, 305 ,59 
--- -- - ---------------- -------- ---- -·---
(J1 
0, 
Table 2-3 Continued. 
}/fhe s 1ih - ba s in l1eading des ignates the source of water for these rights . For d'irec t flow and s torage ri ghts the se may be riv e r s , s tr eams , cree ks , 
gulches , dra~1s , springs , s eeps , sl oughs , unde rflows, or wa s tes; for wells it is underground wa t e r. H1es e terms have all been l egally def ined by 
t he court s. 
2/J.lilkin son , 1974, for data perta ining to Co l orado water ri ghts and SUBR, 1959 , for data perta in ing to water rights in Nebraska and vlyoming. Direct 
- f l ow ri ghts as a cateyory includes ditches as well as s urface water pumps and pipe lines. 
3/ USHR , 1959. Does not includ e CBT ea s t s l ope project faciliti es water rights to the native s urface water runoff of the Basi n . 
4/ 0oes no t in c l ude the drainag e area of th e l ovier portion s of Che rry , Bear, and Cl ea r Creeks which are encompas s ed by this sub-basin. 
5 /lncludes the entire drainag e area, not just the des i gnat ed s ub- bas in drainage area. 
6 /lnc ludes the drainage area of these Creek s in Wyoming and Nebra s ka, not just the designated sub-basin drainage area. 
7 /0oes no t include we ll s in the drainage area of Crovi Cr eek in Wyoming. 
il/ ln c ludes some 480 s rring ri ghts. 
9/ 118 o f these direct flow rights are located in Wyom ing . They are worth 241 c fs from Boxe l der and Da l e Creeks, tributaries of the 
- Cac he I.a Poudre l<iver. 
10/ 106 of thes e r ights (worth 157 c f s} are located in Nebraska and the remainder are for the waters of Lodgepole Creek in Wyoming . There are no 
- direc t fl ow rights decreed for water from Lodge pole Cree k in Co lo rudo. 
11 / 11 9 o f these ri gnts (wo rth 953 c fs) are for s urfa ce water from the Crow Creek sub-basin in vly m1n\1. 
12/0ne of t he se rights (worth 41 acre-feet) is for viater from the Cache La ·Poudre River draina ge in Wyoming. 
i'J/ 5 of th es e ri yh t s (worth 21, 500 acre-feet) are l ocated in Nebraska and the remainder are for the waters of Lodgepo le Creek in Wyoming. There 
- are no s t or age r i ghts decreed for water from Lodgepole Creek in Co l orado . 
14/ 22 of these rights (worth 15,870 acre-feet) are for s urface water from the Crow Creek sub- ba s in in J./yoming. 
] ~/ Inc l udes Che rry Creek Lake whose storage rights (two; worth 15,580 acre-fee t) were not inc l uded in the USBR 1959 compi l ation. 
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back to the surface flows where it is used again and again---or, in the 
Plains sub-basin, it may be pumped. In this manner, water users with 
decrees for severa l times the actual volume of water available are all 
satisfied as each passes on a residual for further consumptive by a 
junior appropriator. However, even accounting for this fortuitious 
reuse, the system is overappropriated. 
Leonard Rice Consulting Water Engineers, Inc. made a study of the 
operation of the South Platte River for the 1952-1972 period with par-
ticular emphasis on the relation of calls affecting water District 23 to 
monthly runoff at key gaging stations (Beck, 1974). The effect of 
priority administration of water rights in South Park was evaluated by 
reviewing the call records maintained by the Office of the State 
Engineer. These records show the date and priority of ditches that 
place a call for water on the South Platte and its tributaries within 
Division I. The records also show which water districts are subject 
to the call and the period of time the call is in effect. The call 
records for 1952-1972 were used to determine the number of days various 
priorities were called out for each month of the year. From these data 
equations were developed to compute the average percent of time a right 
will be called out in terms of the priority date of the right. The 
analysis showed that a right appropriated in 1861 would virtually never 
be called out, whereas a right with an appropriation date of 1875 would 
be called out 34 percent of the time in May and 25 . 5 percent of the time 
i n June . 
The more recent priority date of a right, the more it depends on 
above average runoff . A brand new water right migh t have to wait 
several years at a time for a wet enough year for it to be exercised . 
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Of course, this would depend on when the right was to be used . During 
the low flows in the summer which is also the period of peak irrigation 
demands, there would be no chance for a new right to have any water, 
since calls by the senior rights would deplete the stream. During the 
low flows of winter a recent water right would also yield nothing. It 
would again be at t he bottom of the peaking order since reservoirs would 
be filling, based upon their storage rights. In addition, prior munici -
pal direct flow rights would also be operating at this time as they are 
continuous over the year . Therefore, only during the high spring flows 
would there be any chance for a new appropriator to have water . If the 
new right was a storage appropriation, then diversions could be made . 
As we shall see, the only potential development left of the basins raw 
water supplies is in fact through new reservoirs, and several have been 
proposed. 
One of the results of the extensive reservoir and canal construction 
has been to expose the basins surface water runoff (and foreign water 
imports} to an increased surface area. As shown in Table 2-4, this 
has resulted in the annual evaporation of 229,052 acre-feet, which is 
equivalent to 16.9 percent of the average annual native surface water 
runoff in the basin. 
Direct Diversion Structures - The existing canals, ditches, laterals, 
feeders, and pipelines in the South Platte River basin form a complex 
system of water transport and distribution, with a total length of 
thousands of miles. Those structures which connect with a stream are 
termed here , direct diversion structures. The majority and the most 
importa nt direct diversion structures in the basin are located in the 
plains, along the Front Range tributaries, and along the South Platte 
River mainstem to the Colorado-Nebraska state line. 
Table 2-4 Surface Water Areas and Evaporation from Reservoirs, Lakes, Streams, and Canals in the 
South Platte River Basin (Meyers , 1962). 
Principa l reservoirs Other l akes Principa l streams S111a 11 ponds Tota l for all 
and regu l ated la kes over 500 acres and cana l s and reservo irs Sma ll streams cl as se s 
Effec- Annua l E ffec- Annual Effec- Annua l Effec- Annua l Effec- Annua l E ffec- Annua l 
tive evapo- live evapo- tive evdpo - tive evapo- tive evapo- tive evapo -
ar~a ra tion area rat ion ar a ra tion ar rat ion area ra t ion area ra Li on 
River Basin Sta te (acres ) (a c re-ft ) (acres) (ac re-ft) (a cres ) (a cr e- ft ) (acre s ) (acre-ft) (a cres ) (acre-ft) (acres) (acre- ft) 
---· 
South Pla tte River Wyoming 63 194 0 0 0 0 637 2 , 086 759 2,564 l ,459 4, 844 
Co l orado 29,649 97, 524 227 720 4 , 302 15 , 5B8 13,664 44,365 4,396 l 5,106 52 ,238 173 , 303 
Nebraska 0 0 0 0 4,74 1 18,750 7, 93 5 31 , l 00 274 l , 055 12,950 50,905 





There are approximately a total of 4,165 absolutely and conditionally 
decreed direct diversion rights held in the South Platte River basin. The 
previous Table 2-3 shows their approxi mate distribution by sub- basin. This 
table also shows t hat the 1,312 major di rect flow rights in the basin have 
been decreed a total of 41,875 cfs which is equivalent to an annual volume 
of about 30.32 million acre-feet. 
Direct flow rights are granted to ditches, pipelines, and surface 
pumps which, in addition to surface flo ws may also divert water from seeps, 
springs, etc . Table 2-3 shows that there are approximately 3,000 ditch 
rights absolutely and conditionally decreed in the South Platte River 
Basin which are supported by the surface waters of its rivers, streams, 
cree ks, gulches, and draws and springs, seepages, sloughs, under.flows, and 
wastes. 
Table 2-5 shows the 48 major diversion structures with points of 
diversion on the mainstem of the South Platte in downstream order by 
county. This table also shows that their total 1973 diversions amounted 
to 1,005,600 acre -feet. 
Table 2-6 shows the total 1970 diversions in the South Platte River 
basin by sub-basin and by use sector. This table shows that 542 ditches 
diverted a total of 3,982,653 acre-feet of surface water in 1970. This 
total includes 237,376 acre-feet of imported water and 126,785 acre-feet 
of reservoir releases. The reservoir releases were comprised of water 
stored in the spring of 1970 water year and some which had been stored 
from a previous water year. Therefore the remainder 3,618,492 acre-feet, 
represent the direct use of the basins native surface water runoff plus 
retu r n flows. Not included in the total diversions are 244,878 acre-feet 
that was diverted by offstream reservoirs and held in storage or which 
subsequently evapor ated or seeped into the ground. 
Table 2-5 The Major Diversion Structures with Points of Diversion on the Main Stem of the South 
Platte (Toups , 1975). 
Name 
Beery Ditch 
Harr ington & Richards Ditch 
Aurora Ramparts Tunnel 
Denver Munic ipal Aqued uct 
Kast l er Treatment Plant 
Pipeline 
Platte Canyon Ditch 
Highline Ditch 
Bra ntner Ditch 
Br i ghton Ditch 
Fulton Ditch 
High l and (Plumb) Ditch 
Lower Latham Ditch 
Uni on Ditch 
Farmers Independent Ditch 
Evans #2 Ditch 
Lupton Bottom Ditch 
Meadow Island Ditch #2 
Platteville Ditch 
Wes tern Ditch 
Jackson Lake Inlet 
Bijou Cana l 
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Prewitt In -let 
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Aurora Ramparts Reservoir 
Martson La ke 
None 




Mose Davi s Lake 
None 
None 
Lower Latham Res . (5,7 55A.F) 
None 





Jackson Lake (35,629 A. F) 
Bijou Res. (9,183 A.F) 
Bijou Res . (9,1 83 A.F) 
Riverside Res . (57, 507 A.F) 
Riv ers i de Res. (57,507 A.F) 
Emp ire Res . (37,710 A.F) 
Emp ire Res . (37 ,71 0 A.F) 
Prewitt Res . (32,300 A.F) 
Ta bl e 2-5 Contin ued 
Location of 
Point of Diversion 1973 Diversion Associated Reservoir 
Name (county) (acre-feet) Storage 
North Sterling Inlet Morgan 99,100 North Sterling Res . 
(Canal Union) (73,920 A.F) 
Snyder Cana l Morgan N .A. None 
Tremont Canal Morgan N.A. None 
Lower Pl at te & Bea ver Cana l Morgan 21 , 800 None 
Duel and Snyder Ditch Morgan N·.'A. None 
Upper Pl atte & Beaver Canal Morgan 27,800 None 
F o rt Mo rg an Can al Morgan 32,100 None 
Weldona Valley Ditch Morgan 27,300 None 
North Sterling Inlet Canal Morgan 76,000 North Sterling Res. 
(73,920 A.F) 
Bravo Ditch Logan N.A. None 
Fanners Pawnee Canal Logan 20,500 None 
Ha nnony Seep 11 2 Logan N.A. None 
Harmony #1 Ditch (Julesburg Logan 21,000 Julesburg Res. (28,l78A.F) 
Re servoir Inl et) I 
Iliff & Platte Valley Ditch Logan 13, 500 None 
Lowline Ditch Logan 5,100 None 
Schneider Ditch Logan 6,100 None 
South Platte Ditch Logan 8, l 00 None 
Springdale Logan N .A. None 
Sterling #1 Ditch Loga n 19,100 None 
Peterson Ditch Sedgwick 7,300 None 
South Reservation Sedgwick N.A. None 
Total - l ,005,600 -
Note: Son1e of these diversions were put to storage and not used in the 1973 water year . Some were of 
for ei gn or igin, i.e ., CBT proj ect allotments . In addition, some of these diversion s included return 
flows fro1n water usage pustream. The Aurora Ramparts Tunnel, the Denver Municipal Aqu educt, and the 
Kas tler Treatn1ent Plant Pipe l ine are the only municipa l diverters on this list. The res t of the 
diversions were used for irrigation . A map of the counties in the Sou t h Platte River basin can be 
seen in the prior Figure 1-3 . 
Table 2-6 Total Surface Water Diversions in the South Platte River Basin During the 1970 Water Year. 
Number of Surfa ce \~ate r Divers ions by Use Sector 
Ditches 2/ 
Reporting (il cre- fee l) - ·- ----r----· 
Sub-basin Diversionsll Agricu l tura l Municipal Industria l Tota l 
Norlh Fork South Platte 0 0 0 0 0 
South Platte River-Mountains 
l 
134 , 304 132,176 0 266,480 
Plum Creek 226 4,949 0 0 4,949 
Cherry Cree k 8,795 0 0 8,795 
Sou th Pla tte River-Transition 
I 
511 , 931 86,578 63 , 057 661, 566 
Clear Creek 86 4,644 2,200 15, 191 22,035 
13ear Creek l ,054 2, l 00 0 3,1 54 
Bou lder Creek 62 108,493 17, 894 51,876 178,263 
Saint Vrain Creek 45 125 ,610 11, 241 2,613 139 ,464 
Big Thompson River 37 229,054 9,792 1,007 ,715 1, 246,561 
Cache La Poudre River 28 493,526 29,048 8,854 531 ,428 
Crow Creek 60,005 8,811 0 68,816 
Lodgepo le Creek 53l/ 43,023 0 0 43,023 
North Plains Tributaries 1, 090 0 0 1, 090 
South Pl a ins Tr ibutaries 50,000 0 0 50,000 
Sou th Platte River-Plains 749,414 0 7 ,615 757,029 
Basi n Tota l 542 2,525 ,892 299,840 1,1 56,921 3,982,653 
1/0ivision No. 1 Hater Commissioners , 1970. These ditches 1,ere responsible for the bulk of the 
- surface water divers ions shown in the following three co lumns. 
2/Authors persona l fi l es and project notes deve loped for the study. These figures inc l ude diversions 
- of imported foreign water (237,376 ac~e-feet) , niltive surface water runoff , and return f l ows. In 
addition, they include 126, 785 acre-feet of diversions from reservoirs whic h had been stored i n 
the spring of the 1970 water yea r and in subsequent water years. Not included are 244,878 acre-
feet that was diverted by off stream reservoirs and he ld i n storage or wh i ch subseq uently evaporated 
or seeped into the ground. Agricu l tura l and Muni cipal divers ions inc l ude some diversions made in 
the sub-basin but applied el sewhere . Municipal divers ions include some indu s t ria l divers ion s when 
tl1e mu ni cipa l ity i s the contracted supply ent ity. Industrial di versions in cl ude diversions by 
hyd roel ec tri c power plants . 
3/The number of ditches repor ting divers ions in 1970 for these sub-basins on ly pertains to their 




Most of t he ditches in the South Platte River basin were constructed 
with limited funds during periods of rapid growth . Those carrying water 
to the most productive areas and for the lowest cost were constructed 
first, with no plan for comprehensive or overall development . With 
addit ional growth, more ditches were added to serve lands at a slightly 
higher elevation. Frequently, lands in the same elevation as those 
already developed but further from the point of diversion requi red 
inc reased canal capacities or new canals. Some ditches are separated at 
the point of diversion by only a concrete wall. The result is that 
three or four canals exist where only one would suffice. 
This piece meal development has required several times as much main 
canal and rights-of-way as needed , which results in more operation and 
maintenance costs, and more seepage and water logged la nds than would 
occur if the development were more unified . A multiplicity of water 
rights and complicated exchanges makes administration difficult. Some 
ca nals are larger than their decreed capacity as storage rights are also 
exercised through them; they were built larger to reduce the time required 
to fill reservoirs. Some other ditches are smaller than their decreed 
capacity as they were not enlarged for later decrees. 
Most of the systems were built by cooperative or community effort 
with interested individuals contributing much of the neces sary labor . 
The present form of ownership is usually a stock company with users as 
shareholders . Funds for the necessary ma intenance or upkeep of the 
system are provided by assessments or a per-share basis . To keep these 
assessments low, ma i ntenance has been kept to an absolute minimum in 
most cases. Usua lly only enough maintenance is performed to enable the 
distribution of water during the coming season. 
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As a result, the condition of the systems is not good; many struc-
tures are inadequate and some have been left isolated in the middle of 
a channel by widening canals; serious bank sloughing, deepening and 
general erosion are evident; numerous large trees use water and inter-
fere with operations; also leaky structures of ditches are ignored, 
resulting in seepage and water logging of adjacent lands. 
In contrast to these piecemeal systems, the more modern projects in 
the basin were planned comprehensively in advance of construction. Main 
channels and laterals were placed where needed and structures were care-
fully designed. Future su rface and sub-surface drainage needs were con-
sidered. Canals were lined where necessary to prevent excessive seepage 
and they were designed with grades tha t would prevent excessive velocities 
and erosion. 
Storage Facilities - According to Toups (1975) there are presently 
370 reservoirs in the South Platte River basin with capacities in excess 
of 500 acre-feet. There are about 1,256 absolutely and conditionally 
decreed storage rights held in the basin. Table 2-3 shows their approxi-
mate distribution by sub-basin. The total absolutely decreed storage 
ca pacity in the basin is in excess of the total available physical 
ca pacity by approximately ten percent (Clark, 1976). This is due pri-
marily to sedimentation. 
Table 2-7 lists the largest reservoirs in the South Platte River 
basin within Colorado. In aggregate these 150 reservoirs provide 
2,129,742 acre-feet of storage which represents more than 90 percent of 
the total storage capacity available in the basin (Toups , 1975). 
Table 2-7 Major Reservoirs in the South Platte River Basin (within Colorado) with Capacities Greater 




Name of Reservoir ( a f) County Name of Reservoir ( af) 
-· 
Adams Barr Lake (Oasis) 32,150 Boulder Left Hand Valley 10,575 
Bootleg 6,190 ( Cont. ) Leggett (Harlow) 971 
Hidden Lake 3, 24-2 Marshall Lake 10,462 
Prospect 7,660 Mesa 946 
Terminal 3,411 Panama 616 
Pleasant Valley 2,532 
Ara pa hoe Cherry Creek (Flood Reservoir No. 22 41,920 
Control) 246,084 Silver Lake 3,987 
Clark County No. 2 l , l 50 Six Mile 10,&50 
Englewood 6,000 Twin Lakes 17,080 
Kenwood 10,000 Valmont 13,931 
Noonan No. 2 2,662 
Quincy 2,800 Boulder/ 
Larimer Boulder 7,344 
Boulder Albion Lake 1,072 I Allen Lake 569 Clear Creek Altura (Duck Lake) 4,393 
Barker Meadow 12, 125 Cabin Creek 1,827 
Base Line 5,300 Fall River 890 
Billings, Arbuckle 966 Georgetown 760 
Boulder 17,400 Loch Lomand 8,746 
Button Rock 15,458 Upper Urad 700 
Clover Basin 596 
Foothi 11 s 4,238 Douglas Castlewood 3,434 
Gold Lake Dam 1, 343 Franktown Parke r 678 
Gross 43,065 Lake Cheesman 79,064 
Hayden 502 Platte Canyon 941 
Hi ghl and No. 2 3,757 
Hi 11 crest l ,811 Elbert Agate l O ,446 
Left Hand Park 1 , 528 
Table 2-7 Continued. 
Countyll 
Capacity Capacity 
Name of Reservoir ( a f) County Name of Reservoir (af) 
El Paso West Cherry Creek 567 Lar imer Curtis Lake 3,206 
Det. No . 7 (Cont. ) Donath Lake 1 , 148 
Douglas 8,947 
Jefferson Bergen 907 Dov1dy La ke 5,490 
Bowles Reservoir No. 1 1 , 910 Dry Lake 1 ,4 50 
Evergreen 669 Flatiron 760 
Francis Smart Fossil Creek 11 , 508 
(Rocky Flats ) 617 Halligan 6,428 
Great Western 6,917 Handy (l~e lch) 4,640 
Leydon 1, 500 Horseshoe (7 Lakes) 
Long Lakes 1 , 346 No . 2 8,315 
Marston Lake 17, 213 Ho rsetooth 151,800 
Pol lay A. Dea n 512 Hourglass (Big Beaver) 1 , 694 
Ralston 11,272 Lake Estes 3, l 00 
Soda Lakes 660 Lake Loveland 41,320 
Standl ey Lake 42,380 Long Draw 12,200 
Ward No. 1 533 Lo ng Draw (Gra nd) 4,270 
\~e 11 i ngton 4,3 99 Lon Hag ler Det. & Irr. 5,032 
Loveland 630 
La ri mer Barnes Meadow 2,349 Mariano 41, 320 
Berthoud 516 Mary 's Lake 900 
Black Ho llow 8 , 585 Matt ingly 570 
Boyd Lake 58,524 Mil ton Seama n 5,008 
Buckhorn "12,443 Mirror Lake 823 
Cameron Pass 814 North Poudre No. 2 3,910 
Carter Lake 112,200 North Poudre No. 3 3,441 
Chambers Lake 8,824 North Poudre No. 4 l , 67 4 
Clarks Lake 1,720 North Poudre No . 5 8,413 
Cobb Lake 34 , 226 North Poud re No. 6 9,986 
Comanche 2,629 North Poudre No . 15 5,526 
Table 2-7 Continued. 
Countyll 
Capacity 
Name of Reservoir (af) County Name of Reservoir 
Larin1er Panhandle 1,043 Park Lost Park 
Cont.) Park Creek Dam 7,343 (Cont.) Montgomery 
Peterson La ke 1 , 183 Tarryall 
Peterson La ke 892 
Rattlesnake 2,180 Sedgewi ck Julesburg (Jumbo) 
Reservoir No . 4 1 , 311 
Reservoir No . 8 10,524 Washington Prewitt 
Sheep Creek 1 ,815 Williams Mccreery 
South Gray 1 , 142 
Terry Lake 8,'145 Weld Coalbank Watershed 
Timnath (Cache La D.A. Lord No. 4 
Poudre) 10,119 Horse Creek 
\1a rren Lake 2,295 Hudson 
Wasson 789 Klug No . 3 
Water Supply No. 3 4,750 Klug No . 3 
Water Supply No . 4 996 Lovella/Wilkinson 
Worster (Eaton) 2,040 I Lake 
Lower Latham 
Logan Jumbo 2,5"11 Milton Lake 
North ·sterling 73, 920 Riverside 
Po int of Rock 80,588 Union 
Windsor 
Morgan Badger 9,879 Wild Horse 
Jackson Lake 35,692 
Mc Intyre No . 1 879 Weld , Morgan Empire 
Kiowa 8,314 TOTAL ACRE-FEET 
Park Antero 15,878 
Elevenmile Canyon 97,779 
Lidd erdale Lake 735 
J_/The counties located ,n the South Platte River Basin are shown ,n Figure 1-3. 
Capacity 

























Table 2-8 shows the amounts in storage during the 1970 water year 
in 338 of the basin reservoirs. Some of the water in storage was 
imported from other river basins. 
The existing storage facilities in the basin can be grouped in three 
broad categories; offstream, onstream, and project reservoirs. 
Offstream reservoirs were the first to be constructed; the majority 
were built during the period 1880-1930. Most are used for the storage 
of agricultural water supplies. Presently, very few good sites for 
offstream reservoirs remain in the basin. The general location of these 
reservoirs is in the plains where they form a patchwork between the 
ca nyon mouths of the Front Range tributaries and their confluence with 
the South Platte. In addition, a number of others divert water from the 
mainstem South Platte and are located on both sides from its canyon 
mouth to the Colorado-Nebras ka state line. These reservoirs occupy 
shallow offstream depressions, with depths ranging from five to 50 feet 
and capacities ranging from a few acre-feet to more than 50,000 acre-
feet. Because of their large areas and their locations in the plains 
evaporation and seepage los ses are high. 
Table 2-9 shows the assumed operation of the major offstream reser-
voirs in the basin during the 1970 water year. Figure 2-1 displays this 
information graphically. 
The period of onstream reservoir construction in the South Platte 
River basin bega n in the early l900 's and continues to the present. The 
majority are located in the mounta ins; they impound water by damming a 
stream canyon or valley . Most of these reservoirs are used for municipal 
water supply. Because of their mountain location, evaporation and 
Table 2-8 Amounts in Storage During the 1970 Water Year in the Major Reservoirs of the South Platte 
River Bas in 
Number of 
Tota l Acre- f eet in Storage1' Reservo irs 
Report ing 
Su b-ba s inl/ ContentsY November 1, 1969 May l, 1970 October 31, 1970 
North Fork South Pl at t e 2 N. A. N.A. 4 ,4 00 
Sou th Pl atte River-Mountains 7 216,716 223,651 214,467 
Plum Creek l N.A . N.A. N.A . 
Cherry Creek]/ 1 15,491 15 ,936 14, 242 
Sou th Pl at te Ri ve r-Trans1 t1ori-Y 57 53,526 78 , 821 64 , 286 
Cl ea r Creek~/ 69 75 , 649 96 , 502 83,252 
Bear CreekY 17 6,685 9,576 7, 504 
Bau l der Creek 45 87,674 88 , 296 83 , 591 
Sa int Vrain Creek 63 51,703 55 , 820 54 ,701 
Big Thompson Rive r 20 125 , 937 204,81 7 168 , 352 
Cache La Poudre River 47 165 , 469 266,984 203 , 307 
Cro11 Creek2/ l 492 445 140 
Lodgepo l e Creek2/ 0 0 0 0 
North Pla in s Tri bu t ar i es 0 0 0 0 
Sou th Plains Tributari es l 0 0 0 
So uth Pl atte Ri ver-Plains 7 135 , 307 253,929 121 ,560 
Basi n Tota l 338 934 , 649 1, 294,777 1 ,019,802 
1/For reservo i rs s toring nat iv e surface water runoff, the sub- basin heading id entifies their source. 
- For reservoirs s toring imported fore ign water , the sub-bas in hec1d ing id entifi es their l ocat ion. 
2/Division No . l ~late r Comniss i oners , 1970. 
}/ Inc ludes the entire drainage area , not th e des i gna t ed sub-bas in dra inage area . 
4/Does no t inc lude the l ower portion of Cl ear , Bear, and Cherry Creeks drainage areas l ocated in 
- this s ub-ba s in. 




Table 2-9 Assumed Operation of the Major Offstream Reservoirs i n the 
South Platte River Basin during the 1970 Water Year . .!! 
Ou t f l ows (Acre-feet) 
Met 
St ora ge 
Infl01,s To Change 
Sub-bas in (acre- fee t) Use Evaporation Seepage (acre - feet) 
!North Fork South Plate 0 0 0 0 0 
South Pla t te River- Mou ntains 0 0 0 0 0 
Pl um Creek 0 0 0 0 0 
Cherry Creek 0 0 0 0 0 
Sout h Platte River-Transition l 02 ,239 27,918 25,715 29, 649 + 18 , 957 
Clea r Creek 0 0 0 0 0 
Bear Creek 0 0 0 0 0 
Boulder Creek 13 ,378 9,068 3 , 685 2,676 - 2,051 
Sain t Vrain Cree k l 0,377 591 4,632 2,075 + 3 ,079 
Big Thompson River 32,284 2 , 715 12,203 6,457 + l 0,909 
Cache La Poud re River 82 , 200 21, 697 17,800 16 ,400 + 26 , 303 
Crow Creek 0 0 0 0 0 
Lodgepole Cree k 0 0 0 0 0 
tlorth Plains Tri butaries 0 0 0 0 0 
South Plai ns Tri butar i es 0 0 0 0 0 
South Platte River-Plains 139, 000 64 ,796 48 ,058 39 , 893 - 13,747 
Basin Total 379 ,478 126 , 785 112, 093 97, 150 + 43 ,450 
lfBccijuse of the lac k of data, much persona l judgemen was involved in de termining the data 
prese n ed in this table. It was known tha t the average yie ld of t he s tora ge rights of the 
offs tream rese rvoirs in the Cache La Poudre River Sub-ba s in is 60 , 000 acre-feet/year (USBR , 
1966). These reservoirs are generally at the i r hi ghes t l evels by the end of June. Cai ns 
on these reservo irs while they were filling v1ere ass umed negli gi ble . The 1970 surface water 
runoff of the Cahee La Poudre River Sub-basin .,as 57 ~ above no rma l and it was as sumed that 
t he y ield of these storage rights (called inflows) wou l d be likewise affected. The off-
s tream reservoirs in t his sub- basin are representative of those throug hout the basin. Their 
estima ted 1970 inflows (y ield of rights ) compared to the ir partial 1970 i nflo1·1s gi ven by 
the Sta t e Engin ee r (flay l , 1970 content s minus November 1, 1969 contents), gav e an index 
to apply to each sub- basi n 1,ith major offstream reservoirs in est imating how much more wate r 
WdS yielded by t heir rights after 1·1ay l. Total out lows from the offstr eam reservoirs was 
then the contents after the 1970 yie l d minus the end of yea r con t ents (October 31 , 1970) 
g iv en by the Sta te Engi neer . This ou tfl01, was then apportioned to evaporation, seepage , 
and reservoir releases . The fo ll ow ing was also known about the offstream reservoirs in the 
Cache La Poudre Sub- basi n (USBR, 1966): 
l. Avera ge annual evapora ti on dep l etes total storage by r ouahly 11 %. 
2 . 200: o f the divers i ons from he s t ream to storage seep into the gr ound . 
A~s uming aga in t hat the Cache La Poud r e reservoirs we re re presentat ive in geometrical co nfi gura tion 
(v,hich a ffec ts the eva poration r ela t ionsh i p with s t orage amounts) and have re presenta tive feeder 
canals (which affec ts seepage l osses) , the a bove percenta ges were app l ied to each sub-b«s in . 
The fo llowing were except ions; Bittinger , 1968 gi ves a seepage lo s s of 2g: for diversions to 
storage in t he South Platte River-transition reach and llurr , e t al., 1975 , 28 . 7'!: for t he 
South Platte Pl ai ns . Suutracting the evaporn ti on and seepage losses from the ou tflows gave 
what was a ssumed to be reservoir releases t o aqricul ture . The net s t orage change was computed 
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Figure 2-1: Aggregate storage history of the major offstream reservoirs of the 
South Platte River Basins during the 1970 water year (from data in Table 2-9 ) 
.lloivision I Water Commissioners, 1970 
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Figure 2-2: Storage History of eleven on-stream mountain 
reservoirs in the Saint Vrain Creek Sub-basin 
during the 1970 water year. 














seepage losses are much less than for an equal volume stored on the 
plains. 
From the records of the State Engineer, the storage history of 
these reservoirs was found to be quite different from that of the off-
stream reservoirs. Figure 2-2 is a graphical depiction of the total 
contents in 11 mountain reservoirs in the Saint Vrain Creek sub-basin 
during the 1970 water year. Thel.argest of these 11 reservoirs was 
Button Rock Rese~voir, which is owned by the City of Longmont. Through-
out the 1970 water year it consistently accounted for 70 to 75 percent of 
the total storage of the 11 reservoirs. From this graph it can be seen 
that the onstream mountain municipal reservoirs do not follow the dis-
tinct seasonal fill-draw pattern of the offstream irrigation reservoirs. 
One of the principal reasons is that the municipalities which are the 
most dominant owners of these reservoirs, have continuous demands 
throughout the year. 
Some of these mountain reservoirs also store imports from trans-
basin diversion structures. For all of the onstream reservoirs in the 
basin whose records were available, a total of 12,341 acre-feet was put 
in storage during the 1970 water year. It was estimated that 10,657 
acre-feet was lost to evaporation from these reservoirs in that water 
year. Seepage losses were assumed negligible. 
The final category of reservoirs in the South Platte River basin 
are project reservoirs. These are lin ked with one or more of the mega-
sized transbasin diversion structures. Their main functions are to 
regulate and store imports but on occasion they also store some of the 
native surface water runoff. There are two sets of these reservoirs in 
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the basin; those associated with the Colorado Big Thompson project and 
those associated with the Moffat project. The CBT project reservoirs 
store irrigation water mostly while those of the Moffat project store 
municipal water. These projects also have associated reservoirs on the 
west flopw ehich serve mainly to collect water from import and to provide 
a replacement water. The project reservoirs on the east slope serve ·as 
distribution nodes, in addition to their role in providing storage . The 
adjunct services these reservoi rs provide for the transbasin diversion 
structu res can be seen more clearly in Figures 3-3 and 3-4. 
2, 1.3 Existing Development of the Grourzdwater Suppl i es - Most of 
the present groundwater pumping in the South Platte River basin is from 
the river alluvium and uprising terrace deposits along the mainstem of 
the South Platte River and its tributaries below Denver . Above Denver 
there is very little groundwater development except in the Cherry Creek 
sub-basin. Here, about 2,600 acres of land are irrigated with supplies 
derived al most exclusively from 50 wells (USBR, 1959). Although large 
quantities of water are stored in other formations such as the Ogallala 
and Brule, pumping from these aquifers for irrigation has not proven 
economical to any great extent, 
According to Toups (1975) an average of 700,000 acre- feet of water 
was pumped from the basins alluvial aquifers in the 1950's and 1 . 25 
million acre-feet was pumped in the 1960's. In 1970, it was found that 
a total of 1,589,830 acre-feet of water was pumped from the ground 
beneath the South Platte River basin , (Janonis and Gerlek, 1977, Janonis, 









































Figure 2- 3: Project Reservoirs in the South Pl atte River Basin; 
East Sl ope CBT Project Storage Facilities and thei r 
















Figure 2-4: Project Reservoirs in the South Platte River Basin; 
East Sl ope Moffat . Project Storage Facilities and their 

















2.1.4 Potential f or Fur ther Development of the Surface Water 
Runoff - The surface water runoff in the South Platte River basin study 
area averages l ,355,919 acre-feet per year . By interstate compact , 
Colorado must let 47,166 acre-feet of this runoff flow into Nebraska 
each year (if it is available under certain stipulations}. A highly 
complex water resources system has developed in the study area to all ow 
for the use of the remainder. Its physical configuration and administra-
tive institutions are a direct result of the natural availability of this 
water and of the needs and demands that have come to be placed on it. 
However, this water is overappro pr iated. This is evidenced by the 
South Plattes long history of importing water from other river basins. 
The amount of water presently diverted from foreign watersheds by South 
Platte water users is equivalent to approximately one third of the 
average annual native surface water runoff in the basin . In addition, 
the amount of groundwater used in the basin on the average is almost 
equal to the amount that ap pears as runoff. 
However, while the surface water allocated to the study area is 
diverted for use several ti mes over, it is not all consumptively used. 
The hi s torical outflow at the Colorado- Nebras ka state line currently 
averages 351,752 acre-feet per year. This means that approximately 
304,586 acre-feet per year is still available , (by subtraction of 
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Nebraska's allotment). The main reason why this legally available 
water escapes from Colorado is because of a lack of storage capacity. 
As seen in Table 2-10, the bulk of this water leaves in the spring 
when the demands of the major direct flow users (irrigators) are at 
a minimum and river flows are highest. 
Table 2-10 shows that in May of 1973 more than one half million 
acre-feet of potentially divertable water was lost. 
Several well known (and controversial) storage projects have 
been proposed to capture some of this water. They are summarized 
in Table 2-11. In addition to the projects listed in Table 2-11 
there are many other conditional direct flow and storage rights 
held in the basin. However, the outlook for these is quite 
uncertain as many not being as actively pursued. 
There have been no major direct flow diversion projects 
proposed in the basin for a number of years. Again, Table 2-10 
shows that there would be little water available for such a 
scheme if it were to involve agriculture. While there is still 
room for some additional storage further up in the basin (as 
seen by the proposals in Table 2-11) only a reservoir in the 
plains reach can take advantage of the return flows continually 
accruing here. This would be the purpose of the proposed Narrows 
project. In addition, the return flow could increase signifi-
cantly in the future, as there are proposals to bring more water 
into the basin from the west slope. 
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Table 2-10 Historical Flows of the South Platte River at the Co lorado -
Nebras ka State Line (U.S . Burecu of Reclamation, 1976 ) . 
I 
Recorded dis charge of the South Platte by USGS Gaging 
Stat i on #06764000 (acre-feet) 
I 
Average Wet Year Dry Year 
Month (1947- 74) (1973) (1954) 
Jan. 29,2 00 41, 000 17, 900 
Feb. 32 ,000 53,200 14,300 
March 33 ,100 54,500 15,300 
Apr i 1 29, 600 94,700 6,700 
May 60,400 528,100 4,200 
June 83,500 217, 800 1,700 
July 20,200 20,900 1 ,000 
Aug . 8,700 7,400 1,000 
Se pt. 9,300 48,300 1 ,400 
Oct . 18,100 86,100 2, 300 
Nov . 21 ,900 57,600 3,500 
De c. 24,200 40,100 6,200 
Annual Total 370,200 1,249 ,600 75, 500 
Compact Time 11 Period tota 1- I 22 0, 750 960, 250 17,1 50 
1/As st ipula t ed by the 1926 So uth Platte River Compact, Nebraska has 
- a rig ht to 120 cfs of the So uth Platte River between April 1 and 
October 15 of each year; this amounts to 47,166 acre-feet per year. 
This r ight has a prio r ity over all Colorado diverters with adjudication 
dates Junior to June 14, 1897 in the 11 Lm'ler Secti on" only (that 
reach of the South Pl atte River in Colorado between the Washington 
County line and t he State l ine (Water District #64)). 
Table 2-11 The Major Water Resource Projects Proposed for Development of the Remaining Surface 
Water Suppli es of the South Platte River Basin . 
-------~----------+-·--- - - ------ --------- - - - - - - - - - --~--- ·--- - -- - - ---
l'roJec t 
Na me 
Spi nney Mounta in 
P.-oj cc t 
Two Forks Projec t 




City of Aurora 
Denver ~late r 
Department and 
U. S. Bureau 
of Rec 1 a111a ti on 
Denver Wa ter Board 
Loca tion 
Main Sttim South 
Pl atte just above 
El even Mi l e Ca nyo n 
Rese rvoir 
Main Stem South 
Pl atte ju st down 
st ream from the 
confluence of 
the Nort h Fork of 
the Sout h Pl a tte 
South Bou lder 
Creek (111ou nta inous 
reach) 
Desc ript i on 
Potentia l 
yieldl/ 
(a cre- fee t) 
48,000 acre-foot r eservoir to 1, 410 to 3,723 
regul ate, store , and llldX irn i ze 
the y iel ds of Auroras various 
wat er suppli es . These i nc l ude 
Sout h Pl atte direc t fl ow ri \Jht s 
{purchased from ir ri gators in 
Sou th Park), Col orado River 
Bas in imµorts (deli vered 
t hrou~h the Aurora-Homes take 
Pireline ) and d Spi nn ey Mt n. 
Storage appropriation (fi led 
for in ,l une of 1973). 
975 , 000 acre-foot reservo i r 
for fl ood control , Hydro- 20 ,000 
el ec tri c power devel op-
ment, and rec reat ion. Al so 
would provide t en11 inal 
s torage for Oenvers (1) 
present and future Co l orado 
River Ba s i n impor t s (th rough 
the Rober t s lunn el ), (2) 
reled ses from ups tream 
rese rvoi r s , and (3) wou l d 
faci lita te s torage out of 
pr i ority by rep l acement with 
unu sed t r i butary flm·1s and 
sewage effl uent . Two Forks 
has t,m cond i t ional s to rage 
decrees wortl1 336 ,368 acre-
feet with pr iori t i es 1/ 18/ 1905 
and 5/1/ 1926 . 
Ex is t ing gross reservoir ha s a 
capac i ty of 43 ,065 acre -feet 
and ·is used to store dnd re -
gu l t e Co l orado River Oa s i n 
i mpor t s ( through t l1e Moffat 
water tunne l) and exercise 
3 absol utel y decreed storage 
riyht s worth 152 ,93 1 acre-
f ·e t all wit h pri or iti E:s 
of 5/ 10/ 194 5. Enl arq eme nt 
1·1ould furth er faci l ita te 
l11 c ,il ,nvP fun ct.i n11 s . 
N.A . 
Status 
Constructi on de l ayed 
indef ini t el y du e to 
fundiny unce rta inti es 
Indefinite hold 
Low pr i ority relat ive 
to other Oenver Wa ter 
Board alte rnat ives (i.e., 
increas ed a t sl ope 
import s and Two Forks ) 
Table 2-11 Continued. 
- ------- -·-·t-·-------- - ·-t--- --------+-·------·-·--- --·--·-
Park and Bradley 
Ranch Reservo i r 
Projects 
Coffin Top 
Reservo ir Project 
City of Bou ld er 
Sain t Vrain a nd 
Left Hand Ha ter 
Con se rv ancy 
Di s trict 
Moun La i nous po r-
t i on of the 
Boulder Creek 
Sub-bas in 
Sou th Sa int V ra in 
Creek just above 
confluence with 
North Sai nt Vroi n 
Cree k near mouth 
of Saint Vrain 
Canyon 
\lould store vialer for muni -
cipal uses. Both Park and 
Brad l ey Ranc h Rese rvoirs have 
condit i onal storage appropri -
ations 1~ith priority dates of 
3/ 4/1964; these are for 6,767 
acre-feet and 15,062 acre-
feet respective ly. 
Three siz ings are under con-
sideration, 42,000 acre-fee t 
58,000 acre-feet , and 84 ,000 
acre-fee t wi th a tunne l 
divert Ing froin North South 
Vrain Creek. Proj ect wou l d 
be a mu l tipurpose endeavor 
by 111unic i ra l, industrial, and 
agricultura l int ere s ts and 
would provide for flood 
co ntra l . Hou l cl in volve 
tran s fer to it of sone 
exist ing rights. ~cw 
storage ri 9ht s for this 
proj ec t have been fil ed. 
N . /\. 
8,000 at 
l arges t 
proro sed 
size 
3,000 at the 
two sma ll e r 
sizes 
-----------------· 
Negotia ti ons are under 
way with the U.S. Fores t 
Serv i cE: to aqu ire l a nds 
needed for Park Reser-
voir. None of the r ea l 
property necessary for 
the proposed Brad l ey 
Ranch Reservoir i s owned . 
Economic ana l ys is show 
that this project wou l d 
not be feas i ble unti l 
1983-90 . Ho~icve r , a 
ser ies of dry years cou ld 
make ea rli er con s tructi on 
a ro ss ibility. 
----------- - - ,- ---------1-- ------- - - ------- ----- ---- ----•--------- •·- - -------- ---- - - · 
Gee r Ca nyon 
ProJ ' Ct 
Saint Vrain 
and Left 
Ha nd fl a ter 
Lonserva ncy 
Di olri c t 
Near Canyon inou th 
of Le ft !la nd Creek 
(tributary to Sa int 
Vra i n Creek ) 
Prel imi11ary estimates are 
at 25 ,000 ac r e-feet for 
fl ood contro l and 25,000 
ac re-fee t for a9 ricultu1·a l 
use. 
N. A. Potential y i e l ds from 
s t ora ge appropriations 
wi ll be a ssessed and tota l 
storage caµacity wi ll be 
adjus t ed according ly after 
corre la tion studies con-
ce rninQ flow va riat i ons 
uf I t:f t IIJnd Ll'~,,k 01,J 
C0111ph: Le. 
·----··-···--· ---···-·-------- '""---- --·-------·------------_. _______ ..._ ______________ .._ 
OJ 
N 
Table 2-11 Continued. 
ldyil', i luc: and 
Livermore He servo i r 
Project 
U. S. Bureau o f 
Rec lamation 
ldylwi Ide H" sc1·voi r 
on the 111ainstC'111 of 
Cac he La Poudre in 
11 1ountains a nd 
Livennore on Nort h-
Fork Cache La 
Poudre 
ldy l wide Heservo ir 1so1Jld h,1ve 
a ca pa c i ty of 148, 500 acre-
fee t and Livenuore 394 , 500 
acre-fee t . Prnjec t as ori-
gina ll y pt ·opo sed wou ld 
generate hyd roe l ec tri c 
po1-,er anrl prov i de munic i pa l, 
i ndustria l, and agri cu ltural 
wat er supp l y , f l ood contro l, 
ano Fish , wi l dlife , and 
r ecrea ti on. 
24, 500 Se ri Oll S qucs ti otJ s arose 
conse r ni nq the mar,et for 
the develbped powe r within 
the confines of rec lama-
t ion l aw and pol icy. I t 
wa s determined tha t agri-
culture in the (ache La 
Poudre va l l ey had ex i s ting 
faci li ties and supp li es to 
meet 95% of it s theoret i -
ca 1 water reqlii r ements. 
Municipa l v1a.ter deve l oped 
would be 3 t i mes as expe n-
s i ve as avai l ab l e alter-
na tives (i .e . , CBT projec t 
water) . Therefore , i nvest i-
qa ti ons we re termina t ed in 
i 965. 
- - ----- - -------------1----- -------·--·- ---+-- --------t- ----- ----- ------ ---
Na rrO\vS Projec t 
Total amou nt of 
deve loped wa ter 
pro rosed 
IJ .S. Bureau of 
Rec l ama ti on 
Main s tem Sout h 
Pl at te i n pl a in s 
r eac h (nea r For t 
Morga n) 
1 ,609 , 000 acre-foot re scrvo i r 
to prov ide for fl ood cont ro l, 
supp l eme nta l i rr igat ion 1,ater , 
potent"ia l future mu nic i pa l 
and in ct us t r ·ia l demands, fl a t 
water recrea t i on, and fi s h and 
wild l ife . 
I 02 , 000 
151, 11 O to 
158 , 223 
Tit i s project has bee n propn . ed 
i n one fonn or anotl1er s ince 
at l eas t 1905 . Cons truction 
was to begi n i n 1977 , however, 
a mandate from I.he Executive 
Bureau of the federa l govern-
ment has required further 
economic , soc ia l , and environ -
mental in vest iga ti ons . 
1/Ttte potenti a l y i e ld o f thes e proj ec t s i s defi ned to be the ilmo un t of present l y una ppropr iated 1ta t e r th at t he i r 1•1ate r r i ghts f ilings and cond i tiona ll y 
-- decreed s tornge t"i ghts wou ld y i eld. However, these ind i vidu a l proj ec t yi elds are subject to change if a project wi th a prior right i s built downstrea m. 
co w 
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It is the opinion of the Colorado Water Conservation Board 
that if and when the Narrows Reservoir is built, most of the eco-
nomically usable water in the South Platte River Basin allocated 
to Colorado will be depleted. Whi le this may be the case now, 
at some time in the future, water demands may grow to the point 
where it becomes necessary to capture more of this outflow. 
If this occurs, the location of an additional reservoir, 
in addition to the proposed Narrows Project will be critical. 
The further downs tream such a reservoir is located, the more 
return flows it can store and regulate. This must be weighed 
against the fact that, barring an upstream pumping scheme, the 
further towards the state line a reservoir is located, the less 
Colorado can benefit. In this case too, there would be less 
downstream diverters to provide exchanges for upstream appro-
priators. 
In addition, if located in the "Compact Control Area,U 
a new reservoir will always be forced to give way to the "lower 
sec ti on" of the South Platte River, it may operate 1 i ke the 
Narrows with senio r Colorado diverters downstream as its only 
concern. 
An additional constraint regulating the basins outflow 
in the future over and above the compact might be the salinity 
question. The basin mu st ma intain its salt balance which 
requires certain minimum flows to flus h out excessive build upts. 
It has been shown that t here is still some surface water runoff 
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left in the South Platte River basin (albeit it generally appears 
in the form of return flows). However, it will be much more 
expensive to develop and political community values, i.e., growth, 
the environment, etc., are becoming more dominant than in past 
years when growth was· desired and the physical problem was the 
main concern. Thus several of the projects listed in Table 2-11 
are highly controversial and may never come to fruition, and if 
they do the decisions will be political ones. In lieu of 
developing new supplies, there are other forms of meeting new 
demands which involve internal adjustments. Such adjustments 
would require new capital investment, implementation of current 
technology, and possibly needs of apex development. Some of 
these internal adjustments are discussed in the following 
sections. 
Ditch Consolidation - Many benefits would accure if it were 
possible to reconstruct the existing distribution systems to 
conform to present aanal and lateral system design standards. 
Canals and laterals could be shortened with resulting savings 
in operations and maintenance of canals, bridges, and other 
structures. Some rights of way could be converted to aerable 
land. Reductions could be effectuated in the acerage of seeped 
land, in the number of turn outs, and in water losses. However, 
such reconstruction would be very difficult, if not impossible 
to accomplish. Present state laws, present decrees, opposition 
to changes in point of diversion, ditch company differences, 
and the financial aspects all add to the difficulties. 
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The following is from the USBR, 1959: 
Complete reconstruction of canal and lateral systems in 
most areas would be impractical and probably financially 
infeasible. In certain localities, however, it might be pos-
sible to combine certain ditches by enlarging the highest and 
eliminating the lower ditches or converting them to laterals. 
In order to test this theory a sample area north of Saint 
Vrain Creek and west of Longmont was selected for study. This 
particular area was chosen because good topographic maps 
were available. 
The sample area contains eight canals on the north side 
of Saint Vrain Creek, heading within a distance of about four 
miles. Two small private ditches were ignored . The upper 
four canals are within a distance of 300 feet . Two of those 
canals use the same diversion dam. The eight canals have a 
combined length of about 100 miles and a combined capacity of 
approximately 900 second-feet. The individual canals range 
in capacity from 20 second-feet to 425 second-feet. Several 
of the canals are larger than their decreed capacity to 
reduce the time required for filling reservoirs. Several 
other canals carry less than total decreed capacities because 
they have not been enlarged for later decrees. All of the 
canals have steeper grades than necessary and are eroded 
badly in places. The eight canals supply laterals that have 
an estimated combined length of 200 miles and serve approxi -
mately 54,000 acres of land. 
The initial sections of the· five highest canals could 
be combined, utilizing a single diversions structure from 
Saint Vrain Creek. The lead section of the highest canal 
would have to be enlarged to carry the combined flows . The 
diversion structures and lead section of one of the lower 
canals could also be abandoned and the remaining section 
supplied by a lateral. Only minor modifications would be 
required on the remaining two canals. Existing laterals 
and turnouts along the existing main canals could gener-
ally be retained, supplied by new feeder ditches. The 
unused portions of the old supply canals could then be 
filled and returned to cultivation. 
In general, reorganization of the systems in t~e same 
area would require construction of seven-one half miles of 
new canal, enlargement of eleven one half miles of e~isting 
supply canals, 34 miles of new laterals and feeder ditches, 
and the filling of about 48 miles of old canal. 
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The reorganization would reduce the length of main 
canals by about 48 miles. About 150 acres of land could 
be returned to cultivation. Operation and maintenance 
costs could be reduced somewhat, including the probable 
elimination of two ditch riders. The reco rga nization 
undoubtedly would result in a significant saving of water. 
No estimate was made of the extent of reduction of seepage 
and other losses because of the lack of measuring devices. 
Although no computations were made of costs, benefits, 
or the repayment of the sample ditch reorganization, judge-
ment indicates that a favorable benefit-cost ratio might be 
attained but that difficulty would be encountered in reim-
bursement. The study merely points out one way to utilize 
more efficiently the present water supply. As the demand 
for water increases, its val ue will also increase and 
procedures such as those studied will undoubtedly receive 
serious consideration. 
In May 1956 the Department of Civil Engineering, 
Colorado A and M College (since renamed Colorado State 
University), Fort Collins, Colorado, issued a report 
entitled: "A Limited Study of Proposals for l~ater 
Development and Utilization in the Valley of the Cache 
La Poudre River. 11 For that study a sample area was 
selected in the Poudre Valley. It contained about 18,000 
acres of irrigated land served by four major canals and 
five smaller ditches having an aggregate capacity exceeding 
1,800 second-feet. The study encompassed consolidation 
of canals and the transfer of plains reservoir storage 
upstream. It was concluded that such improvements in the 
sample area would reduce water losses from about 40 percent 
to approximately 12 percent, that the length of canals 
could be reduced by 25 percent, that 20 percent more land 
could be irrigated as a result of the conserved water, and 
that operation and maintenance expenses could be reduced 
significantly. However, the estimated construction costs 
exceeded the estimated direct benefits. The report sug-
gested that further studies be made. 
Results of the study by Colorado State University 
correlate closely with the results of the Bureau 1 s study 
of t he sample area near Longmont. 
Plains Storage Consolidation - The plains reservoirs store surplus 
f l ood flows that otherwise might be wasted. In many instances, however, 
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the reservoirs and associated ~upply canals are responsible for water 
logged lands and high water losses due to excessive evaporation and 
evapo-transpiration. Many of the reservoirs and long supply canals are 
relatively expensive because of high operation and maintenance costs. 
The following is from a 1959 USBR report: 
Theoretically, many of the plains reservoirs could be 
conso l idated, with improved efficiency and conservation of 
water . An even more efficient approach would involve not 
only consolidation of the storage systems but transfer of 
the storage upstream no longer potential reservoirs with 
smaller surface areas which would reduce evaporation and 
transpiration losses. 
Obviously, consolidation and transfer of reservoir 
storage pose numerous problems . They are substantially 
the same problems that would be encountered in ditch 
reorganization. Eventually, as the demand for water 
increases, consolidation and transfer of storage in the 
interest of greater efficiency undoubtedly will be more 
seriously considered. 
As an example of the complexity of the problem, the 
Cache La Poudre Va lley alone has more than 70 existing 
storage reservoirs, ranging in capacity from approximately 
100 acre-feet to about 18,000 acre-feet, with a combined 
capacity of some 200,000 acre- feet . Only 25 of the reser-
voirs are reported to have capacities of 1,000 acre-feet 
or more. In the search for more water, an extensive and 
complex system of exchanges has been developed in the 
Cache La Poudre Valley . This system relies upon accounting 
of water rather than upon strict application of priorities. 
It is an ingenious system and a splendid example of cooper-
ation. However, it is complicated and does not solve fully 
the problems associated with plains reservoirs. 
A limited reconnaissance study was made of various 
reservoirs in the Cache La Poudre Valley as part of the 
basin investiga tions. This reco nna issance was conducted 
to explore the possibilities and consequences of reser -
voir consolidation. 
It was realized that not all plains storage was 
susceptible to transfer. It would not be advisable to 
eliminate reservoirs serving as regulators or equalizers, 
reservoirs supplied principally from return flows, and 
small recreation lakes. Such reservoirs were excluded 
from the study. 
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Hydrologic studies for the potential Cache La Poudre 
Unit covering the 1930-1947 period disclosed that river 
flows were adequate for the transfer of about 90,000 acre-
feet of plains storage rights. The study was then limited 
to a group of plains reservoirs having approximately that 
capacity. Eighteen reservoirs in the vicinity of Fort 
Collins were selected for analysis. They range in capacity 
from 172 acre-feet to 17,689 acre-feet and in surface area 
from 16 acres to l,000 acres. One of the reservoirs~. 
capacity 207 acre-feet----currently is not in use. Data on 
reservoir capacities and surface areas were obtained from 
the State Engineer's office and from the ditch companies. 
Several field reconnaissances were made to examine the 
systems, to check the reservoir perimeters, and to assess 
the possibilities of reclaiming land . 
The studies first determined that all the irrigated 
lands supplied from the study reservoirs could be served 
physically by common upstream storage. It was then deter-
mined that no change would be required for any headgate 
or supply ca nal although minor adjustment of canals in the 
present reservoir areas would be necessary to reclaim lands. 
The 18 study reservoirs, inc luding the one not in use, 
have a total capacity of 91,425 acre-feet and a surface area 
reported to be 5,110 acres. The reservoir perimeters have 
106 acres in trees and 385 acres in shrubs and grass--a 
total of 491 acres below the reservoirs are seeped. Recon-
naissance land classification estimates disclose that the 
following lands might be reclaimed and converted to farm 
land if the 18 reservoirs were moved: 
Reservoir area (17). 
Reservoir perimeter. 
Seeped areas .... 








None of the land in or adjacent to one reservoir was 
deemed arable. All or part of the flooded area of all 
other reservoirs was considered arable. It was estimated 
that the seeped lands consume water at the rate of three 
acre-feet per acre annually and that the perimeter lands 
in trees, shrubs, and grasses cons ume two acre-feet per 
acre annually. Thus, elimination of the 18 plains reser-
voirs would result in the following estimated savings 
of water each year: 
Seeped lands ..... . 
Perimeter lands . . . 
Total (rounded) 
Acre-feet 




Evaporation from the plains reservo irs ha s been esti-
mated to average 1.78 feet per year per acre of water sur-
face area. Assuming that two-thirds of the total plains 
reservoir surface area of 5,110 acres represents the average 
operational water surface area, evaporation from the reser-
voirs would average 6,100 acre-feet annually . Evaporation 
at the potential Idylwilde Reservoir (Cache La Poudre Unit) 
is estimated at one foot per year per acre of water surface 
area. Assuming the transfer of approximately 90,QQQ acre-
feet of plains storage to Idylwilde Reservoir and assuming 
also that two-thirds of that capacity in Idylwilde would 
represent the average operating level, the exposed surface 
area of 60,000 acre-feet of water in Idylwilde Reservoir 
would be about 1,000 acres. The resulting evaporation 
would average 1,000 acre-feet annually . The difference 
of 5,100 acre-feet betwee n plains reservoir evaporation 
of 6,100 acre-feet and Idylwilde Reservoir evaporation 
of 1,000 acre-feet represents evaporation savings that 
would be attributed to the transfer of storage. 
The total savings of water attributable to the trans-
fer of plains storage would thus be in the order of 7,100 








7, l 00 
Although the preceding computations are rough and 
not supported by technical studies or data, they provide 
a general ·approximation of how much water could be saved 
by transfer of storage from plains to mountain reservoirs . 
A ready mar ket undoubtedly would be available for such 
11 new 11 water . 
No estimate was made of the cost of transferring 
storage for the 18 study reservoirs. It is probable 
that such a project alone would be financially ·infeas-
ible at the present time when related to irrigation 
benefits only. However, such a transfer might well be 
financially feasible as a part of a larger unit or 
project having other functions. 
Cloud Seeding - In the winter of 1976-1977 there was wide-spread 
application of cloud seeding in the South Platte basin and other selected 
areas throughout Colorado. Application of such weather modification 
techniques in the western United States has shown that the snow pack 
can be increased by 10 to 15 percent (Grant, 1976) . Such practices 
are already operational realities in many parts of the arid west. 
91 
The Bureau of Reclamation has done weather modification studies for 
the Central Colorado Rockies for the period 1952 through 1972. By 
adjusting this data to the South Platte River drainage, they estimate 
that the average annual contribution from a winter program to be 115,000 
acre- feet (Kahan, 1976) . However, the societal and environmental effects 
of such a program must be considered carefully . Some of these possible 
side effects include: increased costs of snow removal, effects on 
foraging wildlife, different flood patterns, etc. There are al so legal 
problems . Present restrictions on weather modification research projects 
have included suspensions on cloud seeding operations "during periods of 
above normal precipitation where there are flood and avalanche potentials, 
during big-game hunting seasons, and during critical harvest periods" 
(U.S . Department of the Interior, 1975). 
The results of the recent cloud seeding program in Colorado, which 
was authorized by the state legislature and funded with state money, 
have not yet been assessed. Weather modification as a source of new 
water for the basin should be considered in the future----€specially in the 
context of its possible strategic value during drought periods . Even 
though the storm fronts are fewer, cloud seeding on those storms that 
do appear might have a large marginal difference for the basin . 
Snow Reservoirs and Watershed Management - In the high alpine valleys 
at the headwaters of the basin, snow fences can be erected to capture 
winter snows. Instead of blowing into the warmer lower valleys, the 
snow is held back at the cooler higher altitudes in large drifts, or 
snow reservoirs. In this manner, the snow pack melts slowly throughout 
the summer instead of at once during the spring. This practice has been 
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implemented at the headwaters of the Ar kansas River in the San Isabel 
National Forest near Independence Pass, Colorado. 
Similar benefits would accrue with forest management in the high 
mountain watersheds. The followi ng was written by Ansel Watrous (1911) 
over sixty years ago : 
The relations between forestry and irrigation are 
very intimate. Thirty-five years ago the streams were at 
a flood during most of the irrigating months. Now they 
run low in July at least . The mountain forests which 
protected the snow banks have been depleted; these snow 
ban ks which formerly melted gradually and did not dis-
appear until August, are now gone by the first of July. 
Hence the more sudden floods in the springtime, and the 
lower stages of water in July, August and the autumn 
months . It is not the irrigation ditches of Colorado 
that causes the Pl1atte to run dry in Nebraska, the 
Arkansas in Kansas, and the Rio Grande in Mexico; it 
is rather the destruction of the forests which deprived 
the sources of supply of their natural protection, and 
thus permanently changed the character of our mountain 
streams . No one act of the federal government is more 
largely in the interest of agriculture and irrigation 
than the establishment of forest reservations about 
the sources of the great rivers which flow from the 
mountains out on to the Plains. 
Presently, the South Platte River basin can boast four Nati onal 
Forest's and one National Park are within its mountains zone. From north 
to south they are; Medi ci ne Bow National Forest, Roosevelt National 
Forest, Rocky Mountain National Park, Arapahoe National Forest, and Pike 
National Forest. However, there is still room for improvement in 
increasing the yield of the basins most important and productive water-
sheds. Keeping t he available water locked up in the snow pack decreases 
the need for storage on the plains with its resulting high evaporation 
and seepage losses. 
2.1 . 5 Potential f or Further Development of the Groundi,;ater 
The High Plains Aquifers - In general, the effects of groundwater 
pumping in the South Platte River basin has been a gradual lowering of 
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the water table in areas wh ere the groundwater recharge is from natural 
precipitation only. Several suc h areas, as in the Big Beaver and Bijou 
Creek valleys (South Plains Tributaries sub-basin) and areas north of 
Wellington near Greeley (near the Cache La Poudre River - Crow Creek 
sub-basins divide) are known to be over developed and are considered 
critical areas. 
Prospect Valley (between the Boxelder and Kiowa Creek drainages in 
the Southern Plains Tributaries sub-basin) relies heavily on groundwater 
pumping to supplemental surface water diversions. The direct flow rights 
for lands in Prospect Valley allow for very little diversion in drought 
years. Hence, in such years ,the drawdown exceeds the recharge from 
natural precipitation. In the 1930 1 s the water table had been lowered 
to the point where the lands were critically short of supply (USBR, 
1959). The water gradually rose during the 1940 1 s but again was criti-
cally lowered during the drought of the 1950 1 s. Figure 2-5 is a hydro-
graph of a representative well in the Prospect Valley area. It can be 
seen that the water table has .not been given a chance to respond to 
natural recharge and therefore, it continues to be lowered. The aquifers 
in the basin that are recharged by direct population contain vast quan-
tities of water that have accrued over geological time. Recognizing 
that its yearly recharge represents only a small fraction of its total 
supply, it must be managed acco rdi ngly. Management for use only during 
drought periods would be a strategic type of use. 
The Alluvial Aquifers - In 1959 the United States Bureau of Recla-
mation reported that: 
The water table apparently has been quite stable in the 
alluvium aquifers along the mainstem of the South Platte 
below Denver and the lower portion of the tributary valleys. 
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Figure 2-5 Hydrograph of a Representative Well in the Prospect Valley 
(C.S.U., 1973). 
reservoir from canal and reservoir seepages, from irrigation 
losses, and from the river during high flows. A large num-
ber of pumps are used to supplement the direct flow water 
in the late summer. The winter return flow recharges the 
groundwater reservoir, resulting, in general, in only 
seasonal fluctuation of the water table. 
Since 1959, more than 1,000 new wells have been put down in the 
alluvium of the South Platte and tributaries (Toups, 1975). As the 
number of wells increased, the effects of groundwater withdrawal became 
evident to surface water diverters in these areas where groundwater was 
tributary to surface flows. Each year, a large r number of surface 
diverters had to stop diverting water earlier in the irrigation season 
to meet senior surface water appropriations. Due to the seasonal fluc-
tuations in runoff and the complexities of percolation and flow in 
alluvial aquifers, it was difficult to identify the wells or even quan-
tify their effects on the surface water flows other than in broad 
general terms. 
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Moreover, the different treatment of surface and groundwater by 
traditional law hampered an immediate resolution of this problem. The 
classic legal statement concerning groundwater, and the conclusion that 
it could not and thus oug ht not be regulated, is summed up in this much 
repeated judicial statement: 
Houston, and T. C.R . Co . vs. East 98 Tex. 146, 81 S.W . 
279,281 (1904). 
Because the existence, or1g1n, movement and course of 
such waters, and the causes which govern and direct their 
movement, are so secret, occult, and concealed that an 
attempt to administer any set of legal rules in respect 
to them would be involved in hopeless uncertainty and 
would, therefore, be practically impossible. 
However, the situation eventually became serious enough to warrant 
legislative action . The 1969 \,Jater Rights Determination and Legislation 
Act states that is State policy 11 to integrate the appropriation, use and 
administration of the underground water tributary to a stream with the 
use of all the waters of the state . 11 However, in 1973 the Colorado 
Assistant State Solicitor Generals, Mr. Donald H. Hamburg and Mr. Loren 
L. Swick, stated that the manner in which this law is being executed 
conflicts with the expressed state policy . 
The administration of groundwater has been integrated with surface 
water by applying the same priority system to wells as exists for sur-
face diversions. The result has been to make most groundwater users 
junior appropriators . In addition, under the existing law continued 
development of the groundwater reservoir is severely inhibited by the 
moritorium on new well construction (Toups, 1975). The restrictions 
have been imposed to insure senior surface water appropriators their 
legal entitlement. No consistent decline in the alluvial groundwater 
levels has been noted (Toups, 1975), suggesting that the development 
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of these supplies is below optimum. In essence, an ocean of groundwater 
is being used to float a river. 
The primary problems for groundwater producers in the tributary 
basins is to canply with the State Engineer's requirements for augmen-
tation during periods of insufficient flows . Recurrent water shortages 
in the basin have had few obvious effects on groundwater pumpers. Many 
of the irrigators that rely exclusively or heavily on groundwater possess 
inferior surface diversion rights. During dry periods, groundwater levels 
in the alluvial aquifers usually decline, but not sufficiently to damage 
the pumpers. Since nearly all wells have rights which are junior to the 
surface diversion rights, any call on the river could result in a com-
plete shutdown of upstream pumping by the State Engineer. 
In order to avoid a complete shutdown, the State Engineer allows 
an augmentation program . When there is a call on the river, pumpers 
are required to augment stream flow by an amount equivalent to their 
depletion effect as estimated by the State Engineer. This amount is 
usually considered to be five percent of the groundwater pumpage. 
Groundwater pumpers in the tributary basins have partially solved 
the problem of compliance with this requirement by forming organizations 
which can collectively supply augmentation water to satisfy surface 
diversion rights when a call goes out on the river. One of these 
organizations is the Ground Water Appropriators of the South Platte 
River Basin (GASP), a nonprofit corporation representing perhaps 70 
percent of the wells in the main South Platte alluvial basin. 
The strategy used by GASP is to appropriate, buy, ma nage, and lease 
water to be used for replacement purposes to reduce injury to senior 
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appropriators, thereby reducing the necessity for State regulation of 
member wells. 
The problems associated with such an organization are presented 
below: 
(1). The system has not been subjected to a dry year or series of 
dry years. If surface diverters anticipate a dry year or have 
problems filling their reservoirs, they may decide not to 
sell their water for replacement purposes. 
(2) The State Engineer may decide to raise the five percent 
depletion figure. 
(3) The groundwater reservoir is not being effectively used. 
(4) Surface water should be used early in the season and ground-
water should be used later. This reduces evaporation losses. 
The purchase of reservoir storage for use during calls does 
not accomplish this . 
Therefore, the appropriation system, as presently applied to groundwater 
users, does not make efficient use of the groundwater reservoir . Although 
t he system is conjunctively managed, in effect, all groundwater rights 
are managed to meet surface water rights. Under this type of management, 
it is impossible to make the best of the groundwater reservoir. More -
over potentia l yield capabilities of the alluvial aquifers in the South 
Platte River basin are not utilized because the complex relationships 
between surface and groundwater are not fully understood. Until a 
component model of the water system, including groundwater, is developed, 
prior appropriated surface rights will block the effective use of 
groundwater , 
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However, how this additional water, which might be developed through 
conjunctive management, is used is an important policy question. Whether 
i t should be managed as a strategic resource in order to stabilize the 
water su pp ly of existing users during drought periods, or whether it 
should be used for new lands, should be carefully weighed . 
2. 2 Foreign Water Supplies 
As seen in Figure 2- 6, the present physical infrastructure which 
imports water to the basin consists of nine tunnels, t wo pi pel i nes, 
eight ditches , miles of collection ditches and canals, and t ens of 
t housands of acre-feet of storage and regulating capacity on both the 
east and west slopes. 
Five additional ditches which had previously imported water to the 
South Platte River basin have been closed. In addition , one tunnel and 
two pipelines cross the basin boundaries to bring Co lorado River water 
to users in the Arkansas River Basin . Figure 2-7 shows the historical 
total yearly imports for foreign water to the South Platte River basin 
since 1885. The large increase in the 1950 1 s was due to the CBT project 
which came on line then. In the mid 1960 1 s diversions began through the 
Harold D. Roberts Tunnel; owned by Denver .. 
Table 2-12 shows the individual transbasin diversion structures, 
their source , destination, years of operation , and current average 
annual imports . Figure 2-8 shows the source distribution by river basin 
of the 373,122 acre-feet of foreign water currently imported to the 
South Platte River basin in an average year . 
2. 2. l The North PZatte River Basin - The North Platte River, 
or iginating in Colorado and flowing into Wyoming, borders the South 
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Figure 2-8: Present Average Annual Imports to the 
South Platte River Basin 






figures and tables, five transbasin diversion structures presently export 
21,017 acre-feet of North Platte water to the South Platte basin in an 
average year. All of this is exported to the Colorado portion of the 
South Platte River basin. There are presently no exports of water from 
the Wyoming portion of the North Platte River basin to the Wyoming por -
tion of the South Platte drainage. 
Table 2-13 shows the disposition of the native surface water runoff 
of the sub-basins of the North Platte River basin. An average of 3.22 
percent of this water is exported to the South Platte . 
Colorado Exports - The amount of water the Colorado portion of the 
South Platte River basin can import from the Colorado protion of the 
North Platte basin has been fixed by litigation at 25,875 acre-feet. 
Some 6,000 acre-feet per year can be imported from the North Platte 
River-Mountains sub-basin by the North Platte River Decree of 1945, and 
19, 875 acre-feet per year can be imported from the Laramie River sub-
basin by the Laramie River Decree of 1957. 
Present exports are 4,858 acre-feet per year less than the legal 
allotment . There are Colorado water right holders downstream in the 
North Platte River basin which are senior to the diversion priorities 
of these transbasin diversion ditches. Thus diversions are generally 
allowed only during the high spring runoff, when plenty of water is 
available and calls on the river are few . This is also the time when 
South Platte River basin demands (principally by agriculture) are at a 
minimum and when its streams are above their base flows. Under 
Colorado water law unless diversions can be put directly to use or 
storage they are not permitted. Thus the priority of these ditches 
combined with the lack of sufficient storage has kept exports from 
l 04 
Table 2-13 Disposition of the Average Annual Nativ7 Surface Water Runoff of the North Platte River Basinl 
AMOUNT (ACRE -FEET) 
North Platte Surface 
\·later River- Laramie Mountains River Disposition 
Category Sub-basinY Sub-basinll 
Tota 1 Average l, 297 
Annual Exports 
Average Annual in 169,000 
Sub-basin Con-
sumpt ive Uses 
Average Annual 317,029 





1/All data is from Part III, Chapter 7. 
I/Drainage area isl ,431 square miles. 
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reaching the legal allowable. However, the biggest problem has been the 
ris ing cost of upkeep of these ditches, which has caused them to fall 
into disrepair. 
The Michigan Ditch was bought by Fort Collins in 1971 and plans for 
its rejuvenation and ~he enlargement of its storage facili~, Joe Wright 
Reservoir, are under way . 
There are presently no plans to increase diversions through the 
other ditches through the aquisition of more senior water rights or 
through the improvement or expansion of their physical structures. 
The planned upgrading of the Mic higan Ditch, along with the creation 
of additional storage capacity to contain its diversions when they can 
be made , will allow the combined diversions to approach closer to the 
total decreed limit . However, if rigths with higher priorities were 
obtained for all these structures, the full 25,875 acre-feet could be 
diverted regardless of dry years. 
Wyoming Exports - The amount of water Wyoming and the Wyoming por-
tion of the South Platte River basin, may divert from the North Platte 
River Basin is also fixed by litigation. Presently there are no imports 
of this water to the South Platte in Wyoming as it is all being used in 
that state within the North Platte drainage. For this water to be 
impo rted it must be acquired from its present users and an appeal to the 
Wyoming State Engineer must be made to change the place of use. However , 
only the average annual consumptive use may be exported as downstream 
users have a vested right to the historical return flo ws . In addition, 
appropriate transbasin diversion structures would have to be built. 
The Cheyenne pipeline diverts water from Douglas Creek, a tributary 
of the North Platte, and exports it to the Crow Creek sub-basin for 
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municipal use by Cheyenne. However, this water is replaced with equ al 
amounts imported to the North Platte River Basin from the Colorado River 
Basin by the Cheyenne Tunnel. 
2.2.2 The Colorado River Basin - The Colorado River, originating 
in Colorado and draining parts of seven states and Mexico, borders the 
South Platte River Basin to the west . 
As seen in Figure 2-6 and Table 2-12 ten transbasin diversion 
structures (and related support facilities) presently export 351,724 
ac re-feet of Colorado River Basin water to the South Platte Basin in an 
average year. Of this total, 7,316 acre-feet is exported from the 
Wyoming portion of the Colorado River Basin to the Wyoming portion of 
the South Platte (by exchange). The remainder of these exports happen 
in Colorado. 
The disposition of the native surface water runoff of the sub-basins 
of the Colorado River basin is seen in Table 2-14. This table shows that 
about 21. 4 percent is exported to the South Platte as a long term average. 
vJater available for use in Wyoming and Colorado from this river is 
limited by the Mexican vJater Treaty, the Colorado River Compact, the 
Upper Colorado River Basin Compact, and by the water laws of Colorado 
and t,Jyoming. The exact shares of Colorado River water to Colorado and 
other states, as set out in the Mexican Treaty and the interstate compacts, 
are in dispute. The disputes not withstanding, an estimate is derived 
herein showing that the presently unused and uncommitted share of 
Colorado River allotment for \•/yoming amounts of 187,000 acre-feet annually. 
Also shown are estimates of Colorado's unused portion of its Colorado 
River allotment; these range from 1,321,650 acre-feet in a wet year to 
348,750 acre-feet in a dry year . However, conditional decrees already 
Table 2-14 Disposition of the Average Annual Native Surface Water Runoff of the Colorado River Basin.!/ 
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2/Drain age Area i s 5~0 s~1are mil es . 
)/Drai nage Area is 285 square mil es . 
4/Dra inage Area is 184 S<Juare miles. 
;; Ora i nage Area is 51 I square mil es . 
6/Dra inaqe /\rea i s 86 .2 S')uare mi l es . 
7/Drainage Area is 944 square mi l es. 
8/ Dra i nage Area is 285 squa re mil es. 
9/ lnc ludes Moffat lunn 1 divers ions from the Fraser Rive r Su b-basi n only. 
/\MOllfff (/\CR[-r[ET) 
---------· -- ------------ . - ----- -------- --- - -
Total Co l orado Littl e 
Blu e River Piney River Eagle River Snake River River Bas"in 
Sub-basin~ Sub- ba s i nij Sub-bas in_ij Sub-basin!!/ Amount Percent 
28 ,805 6,4 50 351,724 21. 4 
(8,249) 0 (28 ,818} 7 , 316 (37,067) (2.3 ) 
-
7, 800 520 22 , l 00 2,600 86 , l 30 5.2 
- ------ ---- - - --- -
278 ,62 7 54 , 616 388,064 158 ,817 1,1 67,388 71. I 
i=--..r..ic..-="' -~ -=__,,.~...,..,,....." ~;.ic:::.,i:zr0..,......-::a..•-=m = --== ~-.C""LT-a.= -..:=......--..:co.. .•. :...m-
323,481 55,13 6 445 , 432 16.'.l , 733 1,692 , 309 100. 0 
JO/Thes e exrorls are div er t ed by Moffa t Tunne l Co llecti on Fac iliti es (t hey arrive in the South Pl atte Basin via the Jones Pass Tunnel, the Vasquez Tunnel, 
- and finally the Moffat Tunne l, See Figure 2- 6). 
108 
far exceed anyones guess of Colorado's unused share of the Colorado 
River. 
The City of Cheyenne is the only South Platte River Basin water 
user in Wyoming that imports Colorado River water . As presently 
envisioned, these diversions will increase to approximately 37,000 
acre-feet per year as Cheyenne's demand for this water grows. Hyoming 
appa rently has committed this water to Cheyenne; the City has water 
rights permits for it and is presently expanding her importation 
facilities. 
Within Colorado, it appears that no new transbasin diversion struc-
tures will be built to import additional water from the Colorado River 
basin . It does seem probable, however, that the collection systems for 
the existing facilities will be expanded as long as there is water 
available (i.e., in terms of the seniority of one's rig ht and in terms 
of what has already been diverted relative to the total supply). 
Table 2-5 shows projected future average annual imports to the 
Colorado portion of the South Platte River basin from the Colorado 
portion of the Colorado River basin. The estimates were obtained com-
piling the envisaged expansion plans of the controlling interests of 
the presently existing transbasin diversion structures. By 2020, the 
amount imported from the Colorado River wou l d be 70~,798 acre-feet per 
year according to Table 2-15, or 110.1 percent more than the amount 
presently imported. 
Table 2-16 shows estimates of Colorado River depletions in Colorado, 
projected by several groups. These include the Colorado River Basin 
Salinity Forum, the Pacific South1,,11est Interagency Committee, and the 
Committee on Fourteen (representing the seven Colorado River Basin 
Table 2-15 The Historical and Future Average Annual Imports of Colorado River Basin Water to t he 
Colorado Portion of the South Platte River Basin . 
1l iv r>rsiun Str11 r t1H"e 
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·---------- --- - ··----- ------ ------- ·---------- - -------
335 ,4 23 3•14 ,4 23 398 ,4 23 44 5,798 44~.79U 
2. 7 18.8 32 . 9 32. 9 110. l 
l / /11murtl avc1'il tJI.? div f' r <:. ion ~uli•, f"'ct 11 c11t to t hr f)lllilrg emenL of the ma in in Lt~ rce µtin 1J c,111a l in 1930 {Tiible 133- 1 ). 












~/ The 1° / 5 inc rca o;e in s lorittJC c,1pac ity of Long Draw Reservoir will prov i de an additional 4,000 acre - fret per yea r th rough lhe Grand River Di Leh (IJ.S. 
IJJ p1Wlt11e11t o f t h " l11I P. ri or. I 73}. 
~/ r u, thcr Pn I ,l r 1J£'1Ut!11 l of lon9 llr,1w Rr s,.. rvo i r i :; pos s i b 1 r anr1 wou I cl a 11 ow i ncr·eil scd avrraric a11nua J cl i ve1·s i ""s throw1h the Grand River Oi tc..h w i thoul thr. 
t.1 i:q11 i s i ti o11 •J f addil i o11 11 l \-/fi ler riqhts . Whe,, thi s miqht be done ,rnrl h01·1 much it wou ld v i f! IJ i s unccrti1in. 
/1/ A111111a l avcr.tq(' vMS. l.)1-.Cn hctw.•en 1953 and 19//1 ex.c ludi 11 ~1 the first 6 y1• lH·c. \>ihi ch \'/ Cll' n;,t rqircsrm Lath1e of the sys tem,; pot.c•ntial (labl e C11- 3) . 
'J/ \·Ji111Jy 1;f1\1 l' roj C' c l lo cnme on l ine in 1900 (flU/(1), 19/5) and provide an dtld ili o11 ;1 l 5'1,000 dc rr.-l·eet pr.r y,•ar· (ln ~1inPP 1· inq (r,11 ~u lt 1 nt ,;, , Inc .• 1974). 
6/ /\r111u<1l ,werc"l '.JC was ti1ke 11 sut> ,;, equPnt to the addition of l11 e ,Jone,; Pa ss - V.-1sque1 Tunne l infrac;truc t.u rc- t o the Moffill Co ll e lion Sys t em i n 19',9. 
7/ l t111 l e\>1 1H,ct~ lJev1•lop111e11t ul t he i r RanLh Creek Col l ection ~yc; t em in 1975 \·d ll prov ide a n addi ti ona l 5 ,000 ac f'e ~feet per yr~r throuqh the Moffa t 
Tunr 1r l ( Dr.1111,•r H,ll c 1· flpp11r l.1111·11 L. 1975 ) . 
U/ bp,1 11 ,;; ion of lllC.' Wil I ia111s Fork o l lcc ti on sy st em wi l l provide a n addit ional l U,000 il c r e - feet per yea r through the MoffaJ. Tunn e l by Jq86 c1t tlw l atest 
( ~ulle , t. I i sc t,, •,·, 19/6) . 
~/ /he Vicll,~r runn e l Corpora tion h;15 f il ~d vlilh the courts to d r.l i ve r :.Hi5 ,001) acre-fee t per .vei1r t o the Sputh Pl a tlc Ri vr.r na s in (Ro l ,rnd ri c;cliC'r , lll/6) . 
llli s pn1ject ha s not acquired any \'later ri ghts or l and and il s f ea~ ilihilily lhl'i yet to be assessed. Ther efo re~ lhP da e o f in1t fo l divc,~s i on i s 
uncPrta i 11 . 
].QI fhc f' .q,ans ion (1f Lh f' ii,ll"o ld D. Rob1?rts r:o ll ec li on sys t em wi ll at l east lw <HJ l ine hy 2020 \'dlh the prorosPd proj ec t s cont.rihul'in rt the f o)l owi 11g 
amounts; (lio~cr t Fi sc her , 1976) , Stra igh t Creek 9,000 , E.~st Gor<' 70 , 0IJO I Fag le-P i ney ino.uoo , [aq lc-Colorado fl0,000 , lutol ?S'l ,OIJfl. 
l .U l hc llornestdke Pn,j er: t Co ll ec ti on Sys t em rx µa11~i o 11 (iucl ud inq the l.i11J l e~I\ ·ktln5dS Divi sion ) i s lo be on l inf' t,y l 1JH2 prnv i dinri l\urora with an adcliti on.:il 
20 , !.15 acre- f <'l1 t p<'r year lhrou<;1 h the /\urora-llomes l ,,kr> Pipe l i11c (flrck , 1971 ). /\ l so inr lu rlp s rwescnLlv unu ~cd ~hare of ex is ti n~1 y ie ld, BA60 acre-fe e t. 
l?/ 1hr Four Coorntic•; l·/ate r Assoc iation Proj1•c t recentl y unde r the d ir·ec t io n of a rir111 ca ll crl Sp r ilu lc , 1·1011 ld de l ive r to t he South ri,,tl e IUvc r BJ , i n 
4t1,l1UO ll <: r c - f ct• l l'" r year (Ho \and Fischer , 1976) . When this p1 ojcc t will slar l divers ions anti hnw they wil l get to the South Pl atte IUvcr 8,1s in is 
uncertain cJ t lhi~ lime. 
Table 2-16 Esti mated Future Annual Colorado River Depletions in Colorado (From Laren o. Morril s ' 
Per sonal Fi l es, 1976 ) . 
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Statesl, the Department of the Interior ' s Energy Report, and the 
Colorado Water Conservation Board. 
Of the 1970 total exports from the Colorado River Basin within 
Colo rado, transfers to the South Platte River Basin accounted for approx-
imately 72 percent. If this is true in the future, then the South Platte 
River basin will receive 524,000 acre-feet per year by 1990 according 
to the Colorado Water Conservation Board. The Salinity Forum, in 
Table 2-16, esti mates that it should receive no less than 504,000 but 
no more than 526,000 acre-feet per year by 1990. These estimates repre-
sent a 55 percent and a 49 percent and 56 percent respectively over the 
present annual average. 
The U.S. Department of the Interior, in their 1975 Westwide study 
estimate that the annual maximum diversions from the Colorado River Basin 
to the South Platte River Basin will be 935,000 acre-feet per year. This 
represents a 177 percent increase or approximately 600,000 additional 
acre-feet per year over the historical annual average. 
Water use wi th the east slope river basins in Colorado, i .e., the 
South Platte and the Arkansas, already is an excess of their respective 
native supplies. Barring weather modification and drastic climatic 
changes, the presently unused Colorado River water , the remains of the 
Colorado portion of that basins alloted endogenous supplies, represents 
virtually the final unappropriated source of exogenous water available 
to other river basins within Colorado . 
Once this water is absolutely decreed, there will be no more 
unappropriated endogenous water left for the Colorado portion of the 
Colorado River basin and there will be no more unappropriated exogenous 
water left for other basins in Colorado. Realizing this fact, interests 
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seeking this water for uses within that basin, and without, have secured 
co nditional decrees worth several times the amount in question. 
Obviously, somebody who wants this water is not going to get it. This 
state of affairs, the rum bling of which were heard as early as the l950's, 
is rapidly approaching a head . 
Prevailing sentiment in the Colorado portion of the Colorado River 
basin is that future transbasin diversions would seriously hamper, if 
not prevent, the development of western Colorado. The eastern slope 
counters with the observation that their development is an accomplished 
fact and that their pace of development is increasing. They ask should 
the growth in this area, the center of the states economy, be cut short 
by the lac k of water? 
2.2.3 The Arkansas River Basin - The Arkansas River, originating 
in Colorado and flowing into Kansas, borders the South Platte River 
basin to the south and southwest . 
As seen in the previous Table 2-12 and Figure 2-6, the Aurora -
Homestake Pipeline is the only transbasin diversion structure operating 
between t he Arkansas and South Platte Basins. While the ma in purpose of 
this pipeline is to bring in Colorado River Basin water, the City of 
Aurora also uses it to impo rt somewhat less than 400 acre-feet per year 
or native runoff from the Arkansas River. 
A litigated agreement between Kansas and Colorado has apportioned 
equitable amounts of the flows of this river to each. While there is 
no set legal maximum that may be exported from this basin, there also is 
no unappropriated water feasibly available for export. 
Water users within the Arkansas River Basin are faced with much 
the same situation as water users in the South Platte River basin. 
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They lie in the "rain shadow 11 of the Continental Divide and are similarly 
confronted with the pressures of rapid growth along the Front Range . 
Endogenous surface water supplies have been appropriated to the point 
where they too must look elsewhere for water. This has led them also to 
the Colorado River Basin where most, if not all , of the unappropriated 
water in the State of Colorado is to be found (Note the poliferance of 
transbasin diversion structures importi ng water to the head of the 
Arkansas Ri ver from the Colorado River Basin as shown in Figure 2-6). 
To be an exogenous source of water for the South Platte River Basin, 
Arkansas River water must first be obtained, within the constraints of 
Colorados water laws, from its present users. Because virtually all of 
its native flows have been appropr ia ted, exports from this bas in must be 
cognizant of the ruling set out in Green vs. Chaffee Ditch Company 
(Colorado, 1960); 
The well - recognized right to chang e either the point of diver-
sion of the water rights or its place of use is always subject 
to the limitation that such change shall not injure the rights 
of subsequent appropriators. 
In this basin therefore, as with others within Colorado, while a 
water right may be purchased by an out of basin users, exports may not 
exceed the historical consump tive use as downstream appropriators have 
a vested right to the return flows . 
So far, the only South Platte River basin water user that has looked 
to the Arkansas River Basin for water is the City of Aurora . She has 
purchased a right to the endogenous supplies of this basin that had been 
used for irrigation near Leadville. (Her imports are only of this 
rights histonical consump tive use) . She has also purchased, and is 
scheduling to acquire more, shares in the exogenous water supplies that 
are being developed by Ar ka nsas River Basin water interests (Twi n Lakes 
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Reservoir and Canal Company imports from the Colorado River Basin through 
the Twin La kes Tunnel). 
Other South Platte River Basin water users seeking Arkansas River 
basin water may proceed as Au r ora has. However, this may be economically 
prohibitive as appropriate importation facilities must be built, the 
water must be purchased from its present owners, and then only the 
historical consumptive use may be diverted. Of course, they may set up 
an agreement for use of the existing Homestake project facilities, but 
the amount of imports will be limited also by the capacity of the 
Homestake Pipeline. 
2. 2.4 Other River Basins - In addition to the adjacent basins, other 
rivers such as the Columbia, Missouri, and Mackenzie have been examined 
from time to time as potential exogenous sources of water. Some of these 
proposed proj~ects are rather grand schemes attempting to solve the basins 
and indeed the whole arid wests water supply problem for good. Others are 
a bit more modest in comparison. In any case, water transfers over such 
distances and in the magnitudes envisioned raise many legal, social, 
economic, materials, and environmental questions. They cannot realisti -
cally be counted on as potential sources of supply in the near future, 
if at all. 
PART II 
NATIVE WATER SUP PLI ES OF THE 
SOUTH PLATTE BASIN 
That water of a ~iven river basin which is not imported from another 
basin is called native water . The task of this group of chapters assem-
bled as Part II is to assess the amount of native water supplies of each 
of t he sub- basins of the South Platte, to investigate their present 
usage, and to determine what if any a.mounts r emain that could be 
developed. 
The sub- basins of the basin are grouped into four geographic cate-
gories : (1) the headwaters of the mainstem South Platte (2) t he tri-
butaries which drain the Front Range and the mainstem South Platte from 
Denver to Greeley, (3) Plum Cr eek and Cherry Creek, and (4) the 
ephemeral plains t r ibutatires and the mainstem in t he plains from Greeley 
to the state line . These groupings of sub-basins ar e the basis for the 
four chapters of Part II. They are seen in Figure 3- 1. 
Figure 3-1 
l.Headwater tributaries of the 
main stem. 
2 Front Range tributari ~s and 
the transition ma i n stem. 
3 Plum Creek and Cherry Creek 
4 South Platte River-Plains 
and its Ephemeral 
Tributaries 
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Subbasin Groupings of the South Platte River Basin 
CHAPTER 3 
HEADWATER TRIBUTARIES OF THE MAINSTEM SOUTH PLATTE 
The headwaters of the South Platte River are in the Front Range 
mountains. There are eight major headwater streams; all have similar 
hydro1ogic characteristics. Also they are all mountain streams 
draining high elevation terrain, the streams flow through rather deep 
canyons which end abruptly at the base of the mountains. Here, the 
streams flow across the plains several miles to join the mainstem of the 
South Platte River. 
Only two of these headwaters streams are discussed in this chapter. 
They are, using their res pective su b-basin designations: the South 
Platte River-Mountains, and the North Fork of the South Platte River. 
These two sub-basins are seen as Groups #1 in Figure 3-1. The other 
headwaters streams are included as Group #~, The two sub-basins in this 
group encompass 2,621 square miles, draining 12.2% of the South Platte 
River Basin study area. Their native surface water runoff averages 
L313,815 acre-feet per year, or 23.5% of the total estimated average 
annual native ru noff of the entire study area. 
3. 1 The South Platte River - Mountains Sub-bas in 
The South Platte River-Mountains is defined as the drainage area of 
the South Platte River above USGS Gaging Station #0670800, "South Platte 
River at Waterton, Colorado,'1 excluding the drainage area of its North 
Fork above gaging station, #067007000, "North Fork South Platte at South 
Platte, Colorado. 11 This sub-basin definition coincides approximately 
with the boundaries of Irrigation District #23, which permits the use of 
diversions records from this unit. Figure 3-2 is a schematic of the sub-
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Figure 3-2: Schematic of the South Platte River-Mountains Subbasin 
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3.1. 1 Physical Character istics and Surface Water Runoff - The 
southern and western boundaries of t he sub- bas i ns are the high moun tain 
divides with the Colo rado and Ar kansas River basins. These divides are 
rugg ed mountai ns , several of which rise to 14,000 feet. The South Platte 
originates in t he snow fields of these mountains, developing its identity 
in a broad valley called South Park. From here the river flows generally 
northeast, towards Denver. The mo uth of this sub-basin is at Watertown, 
Colorado, elevation 5,484 feet, and about one-half miles downstream from 
the mouth of the South Plattes Canyon in the foothills. This sub-basin 
drains _2,142 square miles. 
The principal tributaries are the middle and south for ks of the 
South Platte and Tarryall Creek. Also there are about 150 small streams, 
most of which are intermittent. The North Fork of the South Platte, 
discussed in the following section, is also a major tributary, but it is 
excluded from the definition of the sub-basin. 
Precipita t ion in the higher elevations of the sub-basin averages up 
to 40 inches per year, and about 12 inches per year in the lower eleva-
tions and South Park (NOAA , United States Department of Commerce, 1974). 
Most of this occurs as snow duri ng the winter. The spring runoff from 
this snowpack constitutes about 70 percent of the annual runoff. Summer 
rainfall is usually insuff icient to produce significant runoff (McCain, 
Jarrett, 1976), though there are occasional summer flood flows. 
The native surface water runoff of the South Platte River-Mountains 
sub-basin was estimated from the flow records of the United States 
Geological Survey gaging station number 06707500, "South Platte River at 
South Pl atte, Colorado, given in Appendix C, Table C4-2. This gaging 
station is located just below the confluence of the mainstem with the 
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North Fork, about eight miles upstream from Watertown . Surface water 
accruing to the South Platte River-Mountains sub-basin from the 42 square 
mile drainage area between the South Platte and Watertown gaging stations 
I 
was assumed negligible . In addition, evaporation and storage due to 
reservoirs, and diversions and return flows were considered . An adjust-
ment was made also to account for flows of the North Fork, measured at 
USGS gaging station number 06707000, 11North Fork of the South Platte at 
South Platte, Colorado, 11 seen i n Appendix C, Table C4- l. Although the 
Watertown gaging station was at the mouth of the sub-basin, the number 
of diversions between South Platte and Watertown, as seen in Figure 3-2 
make the use of the upper gaging station preferable. 
The 1914- 1975 average native surface water runoff of the South 
Platte River-Mountains sub-basin is estimated in Tab le A4-l. Appendix 
A, to be 201 , 211 acre-feet per year. Table A4-2 , Appendix A gives the 
native surface water runoff for the water year 1970 as 402,235 acre-feet, 
or 199 . 9% of average. The native surface water runoff during the 1953-
1956 four year drought period averaged 105,354 acre-feet per year, or 
52.4% of average, (Appendix A, Table A4-3). 
The surface water outflow of the South Platte River-Mountains sub-
basin contributes to the surface water supplies of the South Pl atte 
River-Transition sub-basin. The net runoff contributed, i ncluding the 
flows from the North Fork, amount to about 150,000 acre-feet per year. 
The difference between this net outflow from the sub-basin and the 
average annual native flows is due mostly to the several diversions above 
Watertown, (seen in Figure 3- 2) and the consumptive use of irrigation 
in South Park. Also some flows are held over from one year to the next 
in the upstream reservoirs . 
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3.1.2 Existing Development of Surface Water Runoff - The Colorado 
water rights tabulat i on of October 10, 1974 lists the absolutely and con-
ditionally decreed ditch r ights and storage rights for the surface flows 
of the Middle Fork, South Fork, and mainstem of t he South Platte Ri ver 
above Watertown as: 63 di t ch rig hts and 5 storage rig hts for the Mi ddle 
Fork; 32 ditch rights and 3 storage rights, for the South Fork; and 50 
ditch rights and 6 storage rights for the mainstem. It also lists 53 
ditch rights and 5 storage rights absolutely and conditi onally decreed 
for the surface flows of Tarryall Creek. In addition, the surface flows 
of the minor tributaries in this sub-basin support over 200 decreed ditch 
rights and about 20 decreed storage rights. 
While the majority of these rights are for irrigation, about 15 per-
cent of them are for municipal use (especially by Denver), which control 
about 60 percent of all the surface water divers ions in the sub-basin. 
Figure 3-2 shows some of the major diversions. 
Direct Diversi on Structur es - There have been five diversion struc-
tures built to import water to the South Platte River-Mountains sub-basin. 
Three of these are operating today, while two structures have not been 
used since 1940. Table 3-l lists these structures, showing the amounts 
of water imported. There are no diversion structures which import water 
to this sub-basin from other sub-basins of t he South Platte River basin. 
There are six major diversion structures whi ch export water from the 
South Platte River-Mounta ins sub-basin. They are: the Montgomery Pipe-
line, the Platte Canyon Ditch, the Highline Ditch, the Aurora-Rampa rts 
Tunnel, and the Denver Municipal Aqued uct and the Kassler Pipeline to 
t he Kassler Water Treatment Plant. These structures are seen in Figure 
3-2. All but the Montgome ry Pi peline have their points of diversion 
wi t hin the eight mile reach between South Platte and Watertown. 
Table 3-1 Diversion Structures Importing Water to the South Platte River-Mountains Sub- Ba s in 
Destina ti on 
~lithin the Imports (acre-feet ) Sou tll Pl atte 
River-
Diversion Mountains Years of 
Structure Source Sub-bas i n Operation Av erage Annua l 1970 
Boreas Pass.!! Bl ue River Tarryal I 
Ditch Sub-basin, Colo- Creek 1933 to present 103 0 
rado River Basin 
East J-loosier0' Blue River Midd l e Fork 
Pass Ditch Sub-basin , Colo- South Platte 1935-40 297 -
rado River Basin 
--
Wes t J-loos ierl/ Blue River Midd le Fork 
Pass Ditch Sub-basin, Colo- South Platte 1935-JY 142 -
rado River Basin 
Hoosier Passi! Blue River Middle Fork 
Tunnel Sub-basin South Platte 1952 to present 8, 249 6, l 00 
Aurora -Ho111esta ke Eag l e Ri ve r Sub- El even Mi le 
Pipel in~ basin, Colorado Canyon Kiver Basin via Reservo i r 
the Homestake 
Tu nne l 196 7 to present 6,831 3,370 
Arkansas Ri ver- Eleven Mi l e 
Mo untains Sub- Canyon 
basin, Arka nsas Reservoir 
Riv er Bas i n 1975 to present 34 l -
Tota l of Present ly 
Act i ve Divers ion 
St ruc t ures - - - 15, 524 9, 470 
1/Append ix 8, Tabl e 83-9. _g/Appendix B, Tab l e 83- 10 . 3/Appendix 8, Tab l e 83- 10. 
if/Appendix l:l , Tabl e 83-11. 5/Appendix B, Tab l e 84-5. Th i s water is not ava il ab le to the sub-basin 





The Montgomery Pipeline exports water out of the South Platte River 
Basin, to Colorado Springs in the Arkansas River Basin; all of the water 
exported comes from the Blue River through the Hoosier Pass Tunnel. The 
Montgomery Pipeline originates at Montgomery Reservoir on the Middle 
Fork of the South Platte. According to the October 10, 1974 Colorado 
Water Rights tabulation, there is no legal right for the export of any 
native surface flows of the South Platte-Mountains sub-basin through the 
Montgomery Pipeline (Wilkinson, 1974). 
The Denver Municipal Aqueduct diverts water from the South Platte 
River about one mile upstream from Watertown . It has 17 separate 
absolutely decreed direct diversion rights totaling 213.9 cfs, (Denver 
Water Department 1975). This water is exported to the Marston Water 
Treatment Plant in the South Platte River-Transition sub-basin and is 
used for muni cipal and industrial purposes. Denver 1 s diversion point for 
its Kassler water treatment plant is at the mouth of the South Platte 
Canyon . This pipeline has numerous direct flow rights to water from 
this sub-basin dating back as early as the 1870 1 s . The 1959-1975 com-
bined average diversions by Denver 1 s Aqueduct and the Kassler Water 
Treatment Plant were 107,060 acre-feet per year (Denver Water Board, 
1975). 
The Aurora-Ramparts Tunnel diversion point is on the South Platte 
River about one mile downstream from South Platte, Colorado. It has an 
absolutely decreed direct diversion right for 100 cfs with an appropri-
ation date of May 18, 1964 (Wilkinson, 1974). This water, along with 
the imports through the Aurora-Homestake Pipeline that have been 
released upstream from Eleven Mile Canyon Reservoir, are exported to 
Aurora to the South Platte River-Transition sub-basin. The tunnel also 
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delivers South Park irrigation rights that Aurora has purchased. The 
1963-1972 average diversions by the Aurora-Ramparts Tunnel was 9,068 
acre-feet (Toups, 1975). 
The Platte Canyon Ditch and the Highline Ditch divert within one 
mile of each other at the mouth of the South Platte Canyon. The Platte 
Canyon Ditch diverts from the North Bank of the South Platte and has 
15 separate absolutely decreed ditch rights worth nearly 170 cfs 
(Wilkinson, 1974). The Highline Ditch diverts higher up, and from the 
south bank of the South Platte River. It has two absolutely decreed 
ditch rights for 250 and 584 cfs respectively; the appropriation dates 
for both are January 18, 1879 (Wilkinson, 1974). The Platte Canyon 
Ditch and the Highline Ditch export this water to the South Platte 
River Transition-Sub-basin, where it is used for irrigation. The High-
land Ditch traverses the lower portions of the Plum Creek and Cherry 
Creek drainages on its way to Agricultural lands in the South Platte 
River- Transition sub-basin. Diversion data by these ditches were not 
available. These diversion amounts were calculated by a water balance 
determination between the South Platte and Watertown gaging stations, 
which is depicted in Figure 3-3. It was assumed that the 17 year period, 
1959-1975, was representative of the long term average annual conditions. 
Through this analysis, the average annual and 1970 export of surface 
water from the South Platte River-Mountains to the agricultural sector 
in the South Platte River-Transition sub-basin through both the Platte 
Canyon and Highline Ditches was found to be 24,935 and 43,214 acre-feet 
respectively. 
Numerous other ditches having absolutely decreed rights divert 
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South Park area. The 1970 report of the State Engineer showed that 62 
ditches reported diverting 92,839 acre-feet of water from the mainstem 
of the South Platte and its tributaries above South Platte, Colorado 
(Division I, Water Commissioners Report, 1970). While this list is not 
complete, it does include all the major diverters. Many of these 
ditches are in close proximity with each other and the diversions prob-
ably include some return flows from prior uses. 
Storage Facilities - There are two major reservoirs located outside 
of this sub-basin that have storage rights for the native surface runoff 
diverted from it; these are the Platte Canyon Reservoir and Marston 
Reservoir. 
Marston Reservoir is located on the edge of the Bear Creek drainage 
in the South Platte River-Transition sub-basin. It has an absolutely 
decreed storage appropriation for 19,739 acre-feet with an appropriation 
date of Aprill, 1911 (Wilkinson, 1974). This water is delivered by the 
Denver Municipal Aquaduct and is used for municipal and industrial pur-
poses. The reservoir serves as a settling pond and regulation reservoir 
for the Marston Water Trea tment Plant. This treatment plant treats water 
that has been yielded by the Marston Reservoir storage rights, the direct 
flow rights of the Denver Municipal Aquaduct, and Denver's upstream 
storage rights and west slope imports through the Harold D. Roberts 
Tunnel. 
Platte Canyon Reservoir is located in the South Platte River tran-
sition sub-basin immediately below the Watertown Gaging Station. The 
reservoir has an absolutely decreed storage right for 963 acre-feet, 
with an appropriation date of September 5, 1902 (Wilkinson, 1974). 
This water is delivered by a small ditch diverting just upstream from 
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from Watertown Gaging Station. The Platte Canyon Reservoir serves as a 
· settling basin for the Kassler Water Treatment Plant. Water rights for 
the treatment plant include the Platte Canyon Reservoir's storage right, 
the direct flow rights for the Kassler intake structure, and Denver's 
upstream storage rights and west slope imports through the Harold D. 
Roberts Tunnel delivered through the Kassler intake pipeline. 
Two storage facilities in this sub-basin are used to store imported 
water; these are the Montgomery Reservoir and the Elaienmile Canyon 
Reservoir . The Montgomery reservoir is located on the middle fork of the 
South Platte River about four miles upstream from Alma, Colorado . The 
reservoir both collects and stores Hoosier Pass Tunnel imports from the 
Colorado River basin before they are transported to the Arkansas River 
basin via the Montgomery Pipeline, and stores native surface flows as 
permitted by an absolutely decreed storage right. Elevenmile Canyon 
Reservoir is located on the mainstem of the South Platte at the eastern 
edge of South Park. Its primary function is to regulate the native 
surface water runoff of the South Platte. However, it also provides 
storage for water imports through the Aurora-Homestake Pipeline. 
The bulk of the available storage capacity within the sub-basin for 
regulation of the native surface water runoff is provided by three large 
reservoirs; Antero, Elevenmile Canyon, and Cheesman . They are all owned 
by the City of Denver. Their total capacity is 292,743 acre- feet, which 
exceeds the average annual native surface water yield of this sub-basin 
by almost 50%. When full, these reservoirs inundate about one-fifth of 
the total original stream miles of the upper South Platte River (Inter-
national Engineering Company, Inc., et al., 1973) . Four other reservoirs 
provide an additional 63,576 acre-feet capacity for which there are 
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absolutely decreed storage rights; they are Tarryall, Montgomery, Garo, 
and Red Hill Reservoirs. 
Antero Reservoir was constructed at the turn of the century; com-
pleted in 1909. It is located on the South Fork of the South Platte, 
at an elevation of about 8,900 feet, in the gently sloping southwest 
portion of South Park. The dam creating this reservoir is a 46 foot 
high earth embankment, 4,090 feet long. The reservoir has a potential 
storage capacity of 115,900 acre-feet, (International Engineering Com-
pany, Inc., et al., 1973), and inundates what may have been the crater 
of an extinct volcano (Denver Board of Water Commissioners, 1969). It 
has a decreed storage appropriation for 85,564 acre-feet, with an appro-
priation date of October 8, 1907 (Denver Water Department, 1975). For 
safety reasons, the Colorado State Engineer ' s Office has limited storage 
in the reservoir to 15,878 acre-feet. Because of this restriction, the 
reservoir provides very little in the way of regulation, it is considered 
reserve storage (Beck, 1974). 
Elevenmile Canyon Reservoir was built in 1932 and is located on the 
mainstem of the South Platte in the southeast portion of So uth Park. The 
dam is a concrete arch structure located at an elevation of about 8,500 
feet with a maximum height of 135 feet and length of 496 feet . The 
reservoir capacity is 97,779 acre-feet and the maximum surface area is 
approximately 3,400 acres (Denver Water Board, 1969). Elevenmile Reser-
voir is fed mainly by the South Platte River which drains an area of 963 
square miles at the dam site. Allowing for upstream consumptive uses, 
it can contain almost two years of the aver age annual runoff. The reser-
voir has three decreed storage rights totaling 115,589 acre-feet. Two 
are absolutely decreed and are for 81,917 and 15, 862 acre-feet, with 
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appropriation dates of July 10, 1926 and October 7, 1957 respectively. 
The third is conditionally decreed and is for 17, 81 0 acre-fet with an 
appropriation date of December 7, 1957, (Wilkinson, 1974). This reser-
voir also stores water imported through the Aurora-Homestake Pipeline. 
Lake lheesman, the first large reservoir to be built in this sub-
basin, was also the first reservoir to be built on the mainstem of the 
South Platte. Cheesman Dam was the world 1 s highest at the time of con-
struction and for many years thereafter. Completed in 1905 , it is 
located east of South Park in a rugged canyon. Its about 40 miles 
upstream from Denver at an elevation of about 6,800 feet. The dam · is a 
gravity arch masonary type with a length of 700 feet and a height above 
the streambed of 231 feet. The reservoir has a capacity of 79,064 acre-
feet and the maximum surface area is 871 acres (International Engineering 
Company, Inc., et al., 1973). Its drainage area, encompassing 1,766 
square miles, includes Tarryall Creek which joins the mainstem South 
Platte about ten miles upstream from the dam . Additional water comes 
from Goose and Turkey Creeks, which empty directly into the reservoir. 
Their average annual contributions are about 19,771 and 9,000 acre-feet, 
respectively (International Engineering Company, Inc., et al., 1973). A 
torrential flood on May 3, 1900 washed away the first partially con-
structed dam to occup this site (Denver Water Board, 1969). Cheesman 
Reservoir has two absolutely decreed storage appropriations totaling 
79,064 acre-feet. Individually they are for 48,373 acre-feet and 30,691 
acre-feet with appropriation dates of September 24, 1893 and June 27, 
1889 respectively (Wilkinson , 1974) . 
The average annual yield of the storage rights associated with 
Antero and Elevenmile Canyon Reservoirs and Cheesman Lake is 22,000 
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acre- feet (United States Department of the Interior, 1959). The average 
annual evaporation from these is esti ma ted to total 9,898 acre- feet per 
year (Appendix A, Table A4- 2) . 
There are four other storage facilities in t his sub-basin with 
absolutely decreed storage appropriations worthy of note . Montgomery and 
Garo Reservoirs are located on the Middle Fork of the South Platte . Their 
storage rights are for 12,833 acre-feet and 19,600 acre- feet, each with 
appropriation dates of October 5, 1930 (Wilkinson, 1974). Montgomery 
reservoir serves a duel purpose, however, storing water imported through 
the Hoosier Pass Tunnel . Redhill Reservoir, located on Montgomery Creek, 
has a storage right for 18,008 acre- feet with an appropriation date of 
October 5, 1930 (Wilkinson, 1974) . Tarryall Reservoir is located on 
Tarryall Creek about 20 miles upstream from i ts conf l uence with the 
South Platte. It has a storage appropriation for 13,135 acre-feet with 
an appropriation date of June 10, 1925 (Wilkinson, 1974) . This reservoir 
is used for a fishery. The other reservoirs in this sub-basin have 
absolutely decreed storage rights generally worth less than 50 acre- feet 
(Wilkinson, 1974). 
3. 1.3 Proposed Development 
The Spinney Mountain Project - The Spinney Mountain Dam and Reser-
voir, proposed by the City of Aurora, would be located 2. 5 miles upstream 
from Elevenmile Canyon Reservoir and on the mainstem of the South Platte 
River . The Dam would be an earth fill structure 4,100 feet long with a 
maximum height of 95 feet above the streambed . It would have a crest 
elevation of 8,713 feet. The active storage of the reservoir created 
would be 48,000 acre- feet (Beck, 1974) . 
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The Spinney Mountain Project would help to maximize yields of 
Aurora's various water supplies. These include South Platte River 
direct flow irrigation rights from South Park, Colorado River and 
Arkansas River Basin imports through the Homesta ke Project (which would 
be stored by exchange) and a Spinney Mountain storage appropriation 
right filed for in June of 1973. Water from this storage right will be 
available only during periods of no demands from its downstream senior 
appropriators. This condition occurs at infrequent intervals, but when 
it does, water is usually available in large quantities. An analysis 
of the monthly runoff of the South Platte River at the USGS Gaging 
station at Hartsel, Colorado for the period 1950-1970 indicated nine 
months when water would have been available to this storage right (Beck, 
1974). Table 3-2 shows what the yield of this water right would have 
been. However, what the proposed Spinney Mountain Reservoir can 
impound would depend on how full it was with other water at the time this 
water was available. 
In 1974, Beck Associates developed a computer model to evaluate the 
effectiveness of Spinney Mountain Reservoir's regulation of its available 
water supplies under various operational regimes. This model used the 
1942-1975 historic flows of the South Platte River at the project site. 
They concluded that for 28 years of reservoir operation, the lower limit 
of appropriations available under the 1973 storage right would be equiva-
lent to 1,410 acre-feet per year with the upper limit being equivalent 
to 3,723 acre-feet annually. In any case, the amount this right yields 
will depend on the construction of the proposed Two Forks Reservoir 
which would have a senior storage appropriation if built. The City of 
Aurora purchased 5,000 acres of land for the Spinney Mountain Reservoir 
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Table 3- 2 Potential 1~50-70 Yield of the South Platte River Storage 
Right filed for the Spinney Mountain Reservoir Project 
in 1973 (Beck, 1974) . 
Storage Amount 
Year Month (acre - feet) 
1958 May 3, 886 
June +4 ,393 
Total 8,279 
1962 Apri 1 +2,872 
Total 2,872 
1965 July 17,402 
August 22, 470 
September + 4,056 
Total 43,928 
1970 April 30,667 
May 27,032 
June + 6,082 
Total 63 ,781 
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site in 1973 but has delayed construction indefinitely due to funding 
uncertainties (Griswold, 1976). 
The Two Forks Project - The Two Forks Dam and Reservoir, proposed 
by the Denver Water Department and the United States Bureau of Reclama-
tion, would be located near South Platte, Colorado one mile downstream 
from the confluence of the North Fork with the mainstem of the South 
Platte River. 
The dam would be a thin concrete double curvature arch type. It 
would have a maximum height of 584 feet, a crest length of 1,635 feet, 
and a spillway capacity of 38,000 cfs. The reservoir created would 
extend 19.3 miles upstream along the South Platte and 7.7 miles upstream 
along the North Fork. The total controlled capacity proposed is 860,000 
acre-feet, with a corresponding to a surface area of 6,215 acres. A 
power plant to be associated with this structure would be a two unit 
installation with a name plate capacity of 138,000 kw. 
This project also includes Turksh ead Dam, located 1.9 river miles 
downstream from the Two Forks Dam. It would have a maximum height of 
265 feet, a crest length of 750 feet and a spillway capacity of 40,370 
cfs. This thin arch dam would create a reservoir having a total con-
trolled capacity of 5,570 acre-feet with a surface area of 78 acres. 
Turkshead Dam would function as a diversion dam to deliver municipal and 
industrial water to existing and proposed municipal owned pipelines, 
and would serve as an after bay for t he Two Forks Power Plant. Table 
3- 3summari zes the pertinent statistical information . 
The primary function of the project would be to provide terminal 
storage regulation for the present and future Colorado River Basin 
imports of Denver, which are diverted through the Harold D. Roberts Tunnel 
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Table 3-3 Two Forks Project Reservoir Data (U.S . Departmen t of 
the Interior, 1974) 
Elevation Capacity Surface Area 
Item (feet) (acre-feet) (acres) 
Top of flood pool 6533.0 975,000 6769 
Top of, conservation pool 651 5.3 860,000 6215 
Average annual maximum pool 6455.5 543 ,800 4449 
Average annual minimum pool 6413.9 378,400 3523 
Minimum pool 63 39 .7 175,000 2003 
Dead storage 6250.0 55,000 847 
Streambed 6015.0 - -
Contributing drainage area: 2,585 square miles. 
Design Flood: Peak inflow 99,300 cfs, 20-day volume 600,300 acre-feet . 
1DO-year estimate of sedi ment : 3,900 acre-feet . 
South Platte River miles from Cheesman Dam downstream to top of active 
capacity: 2.9 miles. 
South Platte River miles from Cheesman Dam downstream to top of inactive 
capacity: 8. 1 miles. 
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and which presently flow unregulated down the North Fork of the South 
Platte to the mainstem , and then to the Kassler and Marston Water Treat-
ment plants. In addition, Two Forks would capture releases from Denver's 
upstream storage facilities on the South Platte and any unappropriated 
runoff as it occurs in this part of the basin. 
The Denver Water Board owns two conditional decrees for the right to 
store South Platte River water in Two Forks Reservoir. It has gone to 
court at Fairplay, Colorado every two years to prove diligence by its 
continued planning and engineering studies and aquisition of property at 
the project site. The storage rights are for 145,133 and 191,235 acre-
feet, with appropriation dates of January 18, 1905 and May 1, 1926 
res pectively (United States Department of the Interior, 1974). 
In 1972, an operational study was made by the United States Bureau 
of Reclamation to portray Denver's water supply and demand conditions in 
the future with Two Forks in operation. The hydrologic and climatic 
data for the years May 1947 through Apri l 1965 were used because this 
18 year study period included important floods and droughts which 
resulted in the Two Forks controllable storage pool being operated 
through its full range of capacity. 
Other assumptions applied to this model operation were: 
1. There wou ld be a demand for all water managed by the project, 
which was determined to average about 764,800 acre- feet per year. 
2. The South Platte River, Bear Creek, and Clear Creek were managed 
as a part of the project water supply. 
3. The storage capacities of Standley Lake and Gross Reservoir were 
increased to 42,000 and 113,100 acre-feet, respectively, by non-
Federal development. 
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4. The operation of the existing system, consisting of reservoirs, 
tunnels, and other facilities, was completely integrated with the 
operation of Two Forks Reservoir. 
5. The Denver Metropolitan Area distribution system included facilities 
for interchanging supplies from the several different sources. 
6. Preliminary recommendations (1968) of streamflows by the Bureau of 
Sport Fisheries and Wildlife were utilized in the operation study. 
7. Water rights in the Denver Metropolitan Area that are currently used 
for purposes other than municipal and industrial will be converted 
to M & I use in the future . 
In the attempt of the Bureau of Reclamation to maximize the South 
Platte River water supplies through regulation, the historic and future 
"with project" South Platte River flows below the metropolitan area were 
also analyzed to determine when it would be possible to store water out 
of priority by replacing this stored water with unused tributary flows 
and sewage effluent from the metropolitan area. This procedure resulted 
in the exchange of these unused flows from the metropolitan area into 
Two Forks Reservoir for regulation to optimize Denvers available supplies. 
It was found that Denver's total system would regulate an annual 
supply of 871,600 acre-feet of which 456,800 acre-feet would be from in 
basin sources (endogenous water) and 414,800 acre-feet would be from 
Colorado River imports (exogenous water) through the Moffat and Harold 
Roberts Tunnel . Losses from spills, required by passes, evaporation, 
and transportation would amount to 106,800 acre- feet per year , thus 
dropping the usable supply to 764,800 acre-feet per year . 
Of the endogenous portion of this usable supply at Two Forks 
Reservoir, 79,700 acre-feet per year would be available from the North 
137 
Fork of the South Platte River, and 109,000 acre-feet per year would be 
available from the mainstem of the South Platte River. Therefore, with 
its existing conditional and absolutely decreed rights, and Two Forks 
on line, Denver could realize a total yield of 188,700 acre-feet per 
year from the South Platte-Mountai ns and the Nort h Fork sub-basins. The 
Denver water department in 1975 stated that their existing absolutely 
decreed storage and direct flow rights on the South Platte River 
presently yield 104,500 acre-feet in an average year. 
It appears then that with the construction of Two Forks Reservoir 
(combined with the other assumptions stipulated in the USBR's opera-
tional study, including the exchange of unused flows), an additional 
84,200 acre-feet, which would otherwise have appeared as excess flows 
above and below Two Forks, can be realized from this project. 
Engineering Consultants, Inc., stated in 1974 that Two Forks will 
better regulate the South Platte supplies available to Denver and will 
increase yields by approximately 20,000 acre-feet annually. This would 
be due to the storage rights associated with this project which would 
allow interception of flood waters otherwise unavailable to Denver. 
Therefore, for construction of Two Forks would allow Denver to exchange 
for its effluent and unused tributary flows, 64,200 acre-feet of the 
native surface water runoff of this sub-basin per year . 
According to Mr. Larry Nelson of the Bureau of Reclamation, the Two 
Forks Reservoir is presently on an indefinite hold status. By his esti-
mate, under the best of conditions, the project could come on line in 
10 to 15 years. 
Tarr~aZZ Creek Conditional Decr ee - In the October 10, 1974 revised 
tabulation of Colorado water rights, a conditional storage appropriation 
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for 107,000 acre-feet of water from Tarryall Creek is listed. The pri-
ority date of this decree is April 28, 1891 and the uses filled for are 
i rrigation, industrial, and domestic (Wilkinson, 1974). The status of 
this project is un known . 
3. 1.4 Potentially Developable Surface Water Runoff Remaining -
While there is adequate storage to regulate a substantial part of the 
flow of the South Platte River above Cheesman Reservoir, there are 
additional unappropriated peak flows downstream from both the North Fork 
and the mainstem (United States Department of the Interior, 1974). 
During nine months of the historic flows between 1950 and 1970, a free 
river co nd ition existed above South Platte, Colorado (Beck Associates, 
1974). A free river condition is issued by the State Engineer according 
to water districts. When the flows in a district are such that all of 
its absolutely decreed rights can be satisfied, a free river is called 
and all who can, may divert. 
If Denver perfects her presently inactive rights by the construction 
of Two Forks, the physical storage capacity available to the South Platte 
River basin above South Platte, Colorado (includes both the North Fork 
and South Platte River-Mountains sub-basins), will have expanded to the 
point where virtually all of the excess flood flows presently occurring 
could be captured. Spills from the proposed Two Forks Reservoir would be 
rare and releases would be only to satisfy prior downstream rights or for 
use by Denver . 
3.2 The North Fork of the South Platte River Sub-basin 
The North Fork sub-basin encompasses the entire drainage area of 
479 square miles of the North Fork of the South Platte River above USGS 
gaging station #06707000, "North Fork South Platte at South Platte, 
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Colorado. 11 Figure 3-4 depicts the sub-basin schematically. The gaging 
station is located 0.3 miles upstream from the confluence of the North 
Fork and the mainstem of the South Platte. The boundaries of the sub-
basin coincide approximately with Irrigation District #80, which was 
partitioned from Irrigation District #23 in 1969. 
3.2. 1 Physical Characteristics and Surface Water Runoff - The North 
Fork of the South Platte River starts on the Continental Divide at ele-
vations ranging to 14,000 feet. The river flows generally south-east to 
its confluence with the mainstem of the South Platte River near the town 
of South Platte (elevation 6,000 feet). 
Its principal upper tributaries are Scott Gomer Creek and Geneva 
Creek, the lower tributaries are Elk, Deer, Buffalo, and Craig Creeks. 
The middle reach passes through a narrow valley and is fed by about ten 
intermittant gulches. The terrain is completely mountainous. 
The average annual precipitation in the headwaters of the sub-basin 
is about 40 inches per year, and about 20 inches per year in the lower 
elevations (NOAA, United States Department of Commerce, 1974). 
Most of the annual runoff occurs between May and July from the 
melting snowpack. Figure 3-5 shows the 1956-1961 maximum, mean and mini-
mum daily flows of the North Fork near the town of South Platte, Colorado. 
These composite hydrographs are typical of the Front Range mountain 
streams. 
Table 3-4 shows the average, maximum and minimum instantaneous dis-
charges (in cfs), and the average and maximum and minimum yearly runoffs 
(in acre-feet) recorded at the gaging station at the mouth of this sub-
basin. These values provide ind ications of the natural variability of 
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Figure 3-4: Schematic of the North Fork of the 
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Figure 3-5: Maximum, Mean, and Minimum Daily Flows of the North Fork 
of the So uth Platte River bet~'leen 1956 and 1961 (Inter-
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Table 3-4. Surface Water Runoff Variability within the North Fork of 
the Surface Platte River Sub-basin as Indicated by the 
Extremes of the Flow Records of the USGS Gaging Station 
#06707000. 
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resources development above this gaging station. However, its flow 
records include some imports from the Colorado River Basin, through the 
Harold D. Roberts Tunnel . 
Table 3- 5 shows the North Fork of the South Platte 's probable flood 
discha rges at Grant, Colo rado for various freq uencies of occurrence. 
The river at this point drains approximately the upper third of the sub-
basin. 
Table 3-5. Flood Characteristics of the North Fork of the South Platte 
River at Grant, Colo rado (McCain and Jarrett, 1976). 
[Flood discharges for each gagi ng station are: (f i rst line) values used in mu ltiple regression analysis, 
(second line) weighted averages] 
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USGS Gaging Station #06707000, 1'North Fork South Platte at South Platte , 
Colorado, "seen in Appendix C, Table C4- l. In assessing the native 
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surface water runoff the man-caused upstream effects were taken into 
account. Table A4-4 Appendix A shows the computations involved. From 
this process, the long term average native surface water runoff of this 
sub-basin is esti mated to be 112,604 acre-feet per year. 
The 1970 water year native surface water runoff of the North Fork 
of the South Platte River Sub-basin was estimated in Table A4-2, Appendix 
A to have been 198,680 acre-feet, or 176.4% of the long term average. 
The native surface water runoff of this sub-basin during the 1953-1956 
four year drought peri od was estimated in Table A4-3, Appendix A to 
have averaged 64,286 acre-feet per year, or 57.1 % of the long term 
average. 
The outlfow from this sub-basin, the unused portion of its native 
surface water runoff, plus imports through the H. D. Roberts Tunnel 
contributes to the surface water supplies of the South Platte River-
Mountains sub-basin. The upstream depletions are very minor and have 
little effect on runoff. 
3.2.2 Existing Devel opment of t he Surface Water Runoff - According 
to the Colorado water rights tabulation of October 10, 1974 there are 
approximate~y 300 absolutely decreed water rights dependent of the sur-
face flows of this sub-basin. Generally, the direct flow rights of this 
sub-basin are for less than 2.0 cfs . Storage rights, comprising approx-
imately 15 percent of the total number of decrees, generally for less 
than 50 acre-feet. Most of these water rights are for irrigation; the 
acreage irrigated is very minor . United States Soil Conservation land 
use maps (1972-1973) show no irrigated acreage within the North Fork of 
the South Platte River sub-basin at all. Table 3-6 lists the number of 
absolutely decreed ditch and storage rights on the mainstem of the North 
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Fork of the South Platte River and on some of i ts more heavily appro-
priated tributaries. 
Table 3-6 Absol utely Decreed Water Rights on the More Heavily Appro-
priated Streams of · the North Fork of the South Platte River 
Sub-basin (Wilkinson, 1974). 
Number of Absolutely Decreed Water Rights 
Stream Ditch Storage 
Scott Gome r Cree k 3 0 
Geneva Cree k 3 4 
Starvation Gulch 8 5 
Deer Creek 23 l 
El k Creek 17 l 
Mainstem of the North 
Fo rk of t he South 
Pl atte River 25 3 
Tot al 79 14 
There are no diversion structures which export the native surface 
water runoff of this sub-basin to other watersheds. There is one diver-
sion structure which imports water to this sub-basin, the Harold D. 
Roberts Tunnel, which diverts water from the Bl ue River Sub-basin in 
the Colorado River Basin to the mainstem of the North Fork of the South 
Platte River just above Grant, Colorado. This structure is owned by 
Denver and its imports are used by that city for mun icipal and industrial 
purposes. While these imports have presently averaged 31,585 acre-feet 
per year (Appendix B, Table B3-8) , proposed imports could be substan-
tially larger, i.e., equivalent to two and one-half times the average 
annual native surface runoff of this sub-basin. 
3.2.3 Potentially Developabl e Surface Water Runoff Remaining - Very 
little of the surface runoff naturally accruing the North Fork of the 
South Platte River is used within its sub-basin boundaries. Rather, 
this sub-basin generates the surface flows that satisfy appropriators 
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downstream along the mainstem of the South Platte. Occasionally, excess 
flows occur in the spring, and because demands are not great enough at 
that time, the flow may reach the Colorado-Nebraska state line and be 
lost to Colorado. Storage could, of course, capture such flows for bene-
ficial use . 
Within this sub-basin there are nine conditional decrees for this 
water . The largest of these has been claimed for a proposed Craig 
Meadows Reservoir . This reservoir would be located on Craig Creek which 
drains approximately 20 percent of the middle souther n edge of the sub-
basin. Its storage right for 15,000 acre-feet has an appropriation date 
of June 12, 1962, an adjundication date of November 15, 1971, and a pre-
vious adjudication date of March 29, 1953 (Wilkinson , 1974) . The status 
of this project is unknown. 
Since this sub-basin is located near the head of the South Platte 
Ri ver Basin, when unappropriated water does occur, there are several 
hundred river miles downstream in Colorado where it is also potentially 
available for appropriators . Denver presently has a conditiona l storage 
right for this water . It proposes to capture these flows, along with 
others, in the proposed Two Forks Reservoir which would be located on 
the mainstem of the South Platte just below the mouth of this sub-basin 
(see Section 1.3.3). 
CHAPTER 4 
FRONT RANGE TRIBUTARIES ON THE TRANSITION MAINSTEM 
The Front Range tributaries are identified in Figure 3-1 under the 
sub-basins of Group 2. They are: Bear Creek, Clear Creek, Boulder 
Creek, Saint Vrain Creek, the Big Thompson River and the Cache La 
Poudre River. These tributaries, along with the mountains mainstem and 
Plum Creek and Cherry Creek, all feed into the South Platte River -
Transition. The latter is defined as that reach of the South Platte 
mainstem between Waterton and Kersey. The above named sub-basins of 
t he Front Range Tributaries group encompass 5,790 square miles , draining 
26.93% of the South Platte River basin study area. About 160 square 
miles of one of the sub-basins in this group, the Cache La Poudre, is 
in Wyoming. As summarized Table 4-1, their native surface water supply 
averages 854,077 acre-feet per year, or 63.9% of the total estimated 
average annual native runoff of the entire study area. All of the trib-
utaries of this group start among the high peaks of the Continental 
Divide. They generally flow east to the foothills and out through narrow 
canyons, and then flow over broadly te rraced plains, meeting the 11 Transi -
tion - South Platte 11 which flows generally north from Waterton to Greeley. 
Most of the precipitation in the Front Range tributaries occurs as 
winter snowfall in the higher elevations, which may reach as high as 200 
inches. These streams are perennial; most of their annual runoff occurs 
during the spring snow melt. 
The precipitation in the plains portion of these sub-basins is about 
14 inches per year. About 70 percent occurs during the spring and summer . 
The Transition - South Platte, it should be noted, is mainly a 
collector stream whose hydrologic characteristics reflect the flows from 
Table 4-1 Average Annual Native Surface Water Runoff of the South ~1atte River-Transition and its Front Range Tributaries in Sub-basin Grouping Number Two-
Average Annual Native Surface Water Runoff (acre-feet/year) 
1970 Water Year 1953-56 Drought Period 
Average 
Drainage Area Long Term Annual % of Long Annual % of Long 
Sub-basin (square miles) Average Flow Term Average Flow Term Average 
Bear Creek 214 44,927 76,244 169.7 19,817 44 .1 
Clear Creek 448 173,944 .225, 362 129.5 114,784 60.0 
Boulder Creek 439 122,832 162,914 132. 6 83,824 68.2 
Saint Vrain Creek 537 117,600 131,549 111. 9 74,820 63.6 
Big Thompson River 828 147,600 177 .066 119. 9 93,903 63.6 
Cache La Poudre River 1,877 234,833 321,220 136 .8 158,066 67.3 
South Platte River-
Transition 1,447 12,341 9,074 73.5 5,133 41.6 
TOTAL 5,790 854,077 1,103,429 129. 2 550,347 66.4 
l/ Appendix A 
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its tributaries as well as the effects of numerous diversions and return 
flows. 
4.1 The Bear Creek Sub-basin 
The Bear Creek sub-basin is defined here as that drainage area of 
Bear Creek above USGS gaging stations #06710500, "Bear Creek at Morrison, 
Colorado," and #7110, "Turkey Creek near Morrison, Colo rado." Figure 
. 4-1 is a schematic drawing of Bear Cree ks entire hydrological drainage 
area. The portion of Bear Creek drainage below these gaging stations, 
which amounts to about 18% of the total drainage, is included in the 
South Platte - Transition sub-basin, however, it will be discussed here. 
The hydrological drainage of Bear Creek coincides fairly closely with 
the boundaries of Irrigation District #9. 
4. 1. 1 Physical Characteristics and Surface Water Runoff - Bear 
Creek originates near the Clear Creek- North Fork South Platte divide on 
the east slope of Mount Evans. From elevations of approximately 14,000 
feet, the stream flows about 44 miles east to the plains where it joins 
the South Platte. The confluence occurs just above Denver, at an eleva-
tion of 5,295 feet. The streams upper 33 miles within the Front Range 
and foothills, above elevations of 5,700 feet, are included in the Bear 
Creek sub-basin. 
Clear Creek has three major tributaries. Two of them, Vance and 
Pedee Creeks, are located entirely within the .sub-basin boundaries. The 
I 
I 
third, Turkey Creek, joins the mainstem of Bear Creek in the plains. 
Only the lower reach of Turkey Creek is excl uded from the definition of 
the Bear Creek sub-basin. 
Bear Creek drains an area of 260 square miles. The upper 82% or 



















Fi~ure 4- 1: Schematic of Bear Creeks Hydrological Drainage 
Area 
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square miles of rugged mountainous terrain. The lower 46 square miles 
is comprised of rolling plains; it contributes only a small amount of 
flow. Most of the diversions and consumptive uses occur in the plains 
reach . 
The average annual precipitation in the headwaters is about 40 
inches per year and about 14 inches per year in the plains (NOAA, United 
States Department of Commerce, 1974). The surface water runoff of Bear 
Cree k is characteristic of all the Front Range tributaries. It is 
derived principally from melting snow at high elevations and occurs 
during the May-July period. 
A small portion of lower Bear Creek is highly urbanized, lying 
within metropolitan Denver. As a result of this development within the 
watershed, much of the precipitation in this portion becomes surface 
runoff. 
Since 1876 22 floods have been recorded on the mainstem of Bear 
Creek in its plains reach. The most devastating of these occurred on 
September 2, 1938 and was caused by the rapid runoff of a high-intensity 
rainfall in the foothills area. It caused damages of $648,000 and claimed 
six lives (United States Army Corps of Engineers, 1975) . 
. 
Table 4-2 shows the average, maximum instantaneous and minimum 
daily discharges (in cfs) and the average, maximum and minimum yearly 
runoffs (in acre-feet) recorded at the three gaging stations within the 
Bear Creeks drainage area. The extremes of the records of the gaging 
stations located in the foothills near the canyon mouths of Bear Creek 
and its tributary Turkey Creek, provide indications of the natural 
variability of the surface water runoff of these creeks. There is very 
little water resource development above these gaging stations. 
Table 4-2 Surface Water Runoff Variability Within the Bear Creek Sub-basin as Indicated by the 
Extremes of the Flow Records of Several Key Gaging Stations . 
---- ----------· --------------------------
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Comparison of the records of the gaging station at the mouth of Bear 
Creeks to those of the two at the edge of the foothil ls, reveal the role 
of dive rsion in the plains reach. 
The native su rface water runoff of the Bear Creek sub-basin was 
estimated from the flow records of the USGS Gaging Stations number 
06710500, 11 Bear Creek at Morrison, Colorado 11 (Appendix C, Table C4-4), 
and number 7110 11 Turkey Creek near Morrison, Colorado 11 (Appendix C, 
Table C4-5). Below these gaging stations, the surface water runoff is 
negligible. In assessing the native surface water runoff man-caused 
upstream effects (i.e., diversions and return flows) were taken into 
account. 
The long term average nat ive surface water runoff of the Bear Creek 
sub-basin was estimated, from Table A4-13, Appendix A, to be 44,927 
acre-feet per year . This was determined by adjusting the records of 
gaging station #06710500 for the period of water years 1920-1975 and 
gaging station #7110 for 1930-1949, to account for man-caused effects. 
The native surface water runoff of the Bear Creek sub-basin for the 
1970 water year was estimated to be 76,244 acre-feet, or 169.7% of the 
long term average, as seen in Table A4-14 , Appendix A. 
The native surface water runoff during the 1953-1956 four year 
drought period was estimated to be 19~817 acre-feet per year, or 44.1 % 
of the long term average, as seen in Table A4-l5 , Appendix A. The 
records of these gaging stations for the water years 1953-1956 were used 
in making this determination, along with information relative to man-
caused effects upstream. 
The surface water outflow of the Bear Creek sub-basin contributes 
to the surface water supplies of the South Platte River-Transition 
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sub-basin. As there is very little consumptive use within the Bear Creek 
sub-basin, virtually its entire native surface water supply flows out and 
is availabl e to users downstream. 
The surface water outflow from Bea r Creeks hydrological drai nage can 
be measured at the USGS gaging station #06711500, 11 Bear Cree k at Mouth, 
near Sheridan, Colorado," (Appendix C, Table C4-6). The 1928-1975 48 
year average annual recorded discharge of this gaging station was 28,103 
acre-feet. 
4.1 .2 Existing Development of the Surface Water Runo ff 
Direct Di version Structur es - In 1959 the United States Bureau of 
Reclamation reported that there were 21 major decreed direct flow rights 
for the su nface water supplies of Bear Creek. These appropriations 
totaled l ,167 cfs, which is equivalent to ap proximately 844,900 acre-
feet per year. 
The 1974 revised tabulation of Colorado water rights lists nearly 
250 absolute and conditional ditch ri ght decrees for the surface flows 
of the Bear Creek drainage. Water from the mainstem of Bear Cree k is 
appropriated by 86 of these direct flow rights decrees, whereas 18 per-
tain to Turkey Creek. Vance and Pedree Creeks are appropriated by 18 
and six ditch rights respectively. The remainder of the direct flow 
rights in Beer Creeks hydrological drainage are supported by its various 
minor tributaries. 
There are no diversion structures which import water to the Bear 
Creek drainage from other watersheds. There are no major diversion 
structures which export the native surface water runoff of the mainstem 
of Bear Creek or its tributaries to uses outside of the Bear Cree k drain-
age area. 
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However, at the fringes of the lowe Bear Creek drainage area irriga-
tion in the area may use water diverted from neighboring South Platte tri -
butaries. In this area also, some agricultural ditches which dive r t 
suface water from Bear Creek and tributaries extend just over the boun-
dary and irrigate a f ew small tracks of land in the outer fringes of the 
neighboring drainage areas. These amounts of water involved are small. 
Diversions of surface water from Bear Creeks hydrological drainage 
therefore, are for uses almost exclusively within its boundaries. 
The 1970 State Engineers annual report showed that a total of 16,814 
acre-feet of water had been diverted from the Bear Creek drainage (Irri -
gation District #9) in the 1969-1970 water year. Fifteen ditches were 
responsible for these diversions which represents approximately 22% of 
the estimated 1970 native surface water runoff of this drainage area. 
While the list is not complete, it does include all major diversions. 
Most of the water diverted was used for irrigation. The diversions 
probably include some return flows from prior uses. A minor po ntion of 
this diverted water was exported from the drainage area. 
The most important diversion structure on Bear Creek is the Harriman 
Ditch, which has 12 absolutely decreed direct flow rights for water from 
Bear and Turkey Creeks totaling 488.9 cfs; Table 4-3 lists these rig hts. 
Six of these rights have been decreed permission for an alternative point 
of diversion. 
The McBroom Ditch is another important one. It has the second most 
senior direct diversion water right in the entire South Platte River 
Basin, having a priority date of November l, 1859 for 11 .58 cfs from the 
mainstem of Bear Cree k (Wilkinson, 1974) . The uses that have been filed 
for this water are irrigation and municipal . 
Table 4-3 Water Rights Held by the Harriman Ditch (Wilkinson, 1974). 
Previous 
Type Adjudication Adjudication 
Source Type Use Amount Adjudication Date Date 
Turkey Creek D I 14.4150 cfs s 09/24/1935 02/04/1884 
Turkey Creek D MD 4.8050 cfs 0 09/24/1935 
Turkey Creek D MD 29. 9700 cfs 0 09/24/19 35 
Turkey Creek D I 13.5300 cfs s 09/24/1935 02/04/1884 
Turkey Creek D MD 4.5000 cfs 0 09/24/1 935 
Turkey Creek D MD 18.0300 cfs 0 09/24/1935 
Bea r Creek D I 76.5000 cfs s 09/24/1935 02/04/1 884 
Bear Creek PL I 76.5000 cfs S,AP 09/24/1935 02/04/1884 
Bear Creek PL MD 25. 5000 cfs O,AP 09/ 24/1935. 
Bear Creek D MD 25.5000 cfs 0 09/ 24/1935 
Bear Creek PL MD 148 . 35 cfs 0,AP 09/24/1935 
Bear Creek D MD 148. 35 cfs 0 09/24/1935 
Bea r Creek PL I 57.4900 cfs S,AP 09/24/1935 02/04/1 884 
Bear Creek D I 57.4900 cfs s 09/24/1935 02/04/1884 
Bear Creek D MD 19.1 600 cfs 0 09/24/1935 
Bear Creek PL MD 19.1 600 cfs 0,AP 09/24/1935 
Bear Creek PL MD 76.6500 cfs 0,AP 09/24/1935 
Bear Creek D MD 76.6500 cfs 0 09/24/1935 
~ Type: D = Ditch, PL= Pipeline 
Use: I = Irri ga tion, M =Municipal, D = Domestic. 
Type Adjudication: S =Supplemental, 0 =Original, AP= Alternate Point. 
App ropria tion 
Date 









































Denver presently owns 29 absolutely decreed direct flow rights to 
water from Bear and Turkey Creeks worth about 490 cfs. This includes 
409 . 56 cfs of the rights to the Harri man Ditch (Denver Water Department, 
1975). Most of these rights were formerly owned by agricultural irriga-
tors . Presently these rights are not interfaced with Denver's water 
supply system , but they are a reserve water supply source. 
Storage Facilities - In 1959 the United States Bureau of Reclamation 
reported that there were 16 reservoirs whose rights were dependent on 
the native surface water runoff from the Bear Creek drainage area. Their 
decreed storage rights were worth 31,000 acre-feet. 
The 1974 revised tabulation of Colorado water rights lists over 60 
absolute and conditional storage decrees for the surface flows of the 
Bear Creek drainage. Some 32 of these rights are for water from the 
mainstem of Bear Creek, while nine are for water from the mainstem of 
Turkey Creek. There are no reservoirs having decrees for surface water 
runoff from Vance or Pedee Creeks. The remainder of the storage appro-
priations in the Bear Creek drainage are supported by various minor 
tributaries. 
Table 4-4 lists the major reservoirs having absolutely decreed 
storage rights to the Bear Creek drainage and their amounts in storage 
during the 1970 water year. These 17 reservoirs comprise most of the 
existing storage capacity associated with the runoff from Bear Creek. 
The amount of storage in these reservoirs on May 1, 1970 totaled 9,576 
acre-feet, which represents about 21 % of the estimated average annual 
native surface water yield of the drainage area. 
These reservoirs are used primarily for the storage of irrigation 
water supplies. Most of them are located within the Bear Creek drainage 
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Table 4-4 Amounts of Water in Storage During the 1970 Water Year of the 
Major Reservoirs with Abso lutely Decreed Storage Rights to the 
Native Surface Wate r Runoff of Bear Creeks Hydrol ogical 
Drainage Area (Division l Water Comm issioners, 1970) . 
. 
Amount in Storage (Acre-feet) 
Name Source 11-1-64 5-1-70 10-31-70 
Hant0od Tur key Creek 110 -100 100 
Deane Turkey Creek 400 -518 315 
Bergen No . l (East) Turkey Creek 250 -512 70 
Bergen No . 2 (West) Turkey Cree k 490 -890 490 
Sub total Turkey Creek l, 250 1,980 975 
Soda No . 1 (i~es t) Bear Creek 240 245 240 
Soda No . 2 (East) Bear Creek l, 280 1,500 l ,450 
Kendrick Bear Creek 50 150 120 
Carmody Bear Creek 0 0 0 
Johnston Bear Creek 340 650 500 
Bm·1les Bear Creek 1 , 500 2,000 l, 700 
Ward Bear Creek 900 950 850 
Harri man Bear Creek 525 550 515 
Henry La ke Bear Creek 150 165 150 
Grant A (West) Bear Creek 30 70 58 
Grant B (South) Bear Creek 130 150 130 
Grant C (East) Bear Creek 60 66 66 
Patric k Bear Creek 230 1 , l 00 750 
Subtotal Bear Cree k 5,435 7,596 6,529 
Grand Total Entire Bear 6,685 9,576 7,504 
Cr-eek Drain-
age Area 
Note: Some of these reservoirs are located outside of Bear Creeks 
hydrological drainage area and have additional absolutely decreed 
storage appropriations to the surface water runoff of other water 
sheds . Therefore, the amounts in storage above do not necessarily 
reflect only the yield from t hese reservoirs rights to surface 
water from the Bear Creek drainage. 
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area, in off-stream shallow depressions in the plains area. The largest 
is the Bowles Reservoir located to the south and just outside of the Bear 
Creek drainage area. It has an absolutely decreed storage right for 
2,110 acre-feet of wa ter from Bear Creek with an appropriation date of 
May 10, 1876. The basin priority ran k of this right is 425 and the use 
filed for this water is irrigation (Wilkinson, 1974). The Bowles reser-
voi r also has an absolutely decreed storage right for an enlargement of 
its storage capacity made in the 1880 1 s. This right is for 363 acre-
feet of water from Bear Creek and its appropriation date is March 9, 
1883 (Wil kinson , 1974). This water is also used for irrigation. The 
water yielded by these rights is delivered by the Bowles Lateral off of 
the Harriman Ditch. The next largest reservoirs are the Soda Lakes, 
located inside of the Bear Creek Drainage next to the foothills between 
Bear Creek and Turkey Creek. These two reservoirs are presently owned 
by Denver; they have absolutely decreed storage appropriations for 589 
and 1,794 acre-feet from Bear Creek, both with appropriation dates of 
February 2, 1893. 
From USGS topographic maps it was found that in addition to the 
Bowles Reservoir, the Johnson, and Grant A, B, and C Reservoirs lie on 
or outside the southern boundary of Bear Cree ks drainage area. The 
Kendrick Reservoir lies to the north and also outside of this drainage 
area. While the primary source of water for these reservoirs is from 
Bear Creek (which is delivered by agr icultural ditches and canals), some 
depend also on storage appropriations of water from the minor intermit-
tant South Platte tributaries of the drainage areas in the plains where 
they are located. 
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There are no reservoirs located entirely inside of Bear Creeks hydro-
logical drainage that store water imported from other waters heds. However, 
Marston Reservoir is located near the southern edge of the Bear Creek 
drainage area. It receives water through t he Denver municipal aquaduct 
which diverts water from the mainstem of the South Platte. This reser-
voir, which sto res and regulates water to be treated at Denvers Martson 
water treatment plant also has a conditional storage right for water 
from the mainstem of Bear Creek. The decreed amount is 19,800 acre-feet 
and the appropriation date is August 15, 1892 (Wilkinson, 1974). Denver 
presently considers this right on active reserve. 
In October of 1973, construction began on the 143 foot high, 4,100 
foot long Bear Creek Lake Dam. This earth filled structure is located 
on the mainstem of Bear Creek just below its confluence with Turkey 
Cree k, about eight miles upstream from the South Platte River. The 
impoundment will have a total capacity of 52,000 acre-feet. This 
includes 26,000 acre-feet for flood control, 2,400 acre-feet for sedi-
ment control, and 23,600 acre-feet for recreation (United States Army 
Corp of Engineers, 1975). This project is 95 percent complete. 
4.1.3 Potentially Deve l opable Surface Water Runoff Remaining - The 
United States Department of the Interior reported in 1959 that demands 
for surface water within Bear Creeks drainage area had generally been 
met. However, these appropriators are required to leave enough water 
flowing to meet prior downstream rights on the South Platte River. 
Additional surface water supplies, in the form of unappropriated 
flood flows, occur within the Bear Creek drainage on the average of once 
i n every five years. The United States Army Corp of Engineers (1975) 
state that 22 floods have occurred here since 1876. However, their is 
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not sufficient storage in the Bear Creek drainage area to impound these 
flows. 
Bear Creek Lake will impound most of these flows to prevent flood 
damage; however, they will be released immediately afterwards in accord-
ance with operational policies. Thus the additional water will not be 
available for users in the Bear Creek Drainage during times of low flows. 
Downstream appropriators, along the mainstem South Platte, may benefit 
if they can capture these regulated releases before they leave the basin 
at large. 
The nature of water use in Bear Creeks drainage area is rapidly 
changing as urban expansion from the metropolitan Denver area displaces 
irrigated agriculture. Denver is acquiring both direct flow and storage 
rights to the water from Bear Creek and to the tributaries that had 
formerly been used by irrigators. These rights are on active reserve 
and presently are not interfaced with Denver's water supply system. 
4.2 The Clear Creek Sub-basin 
The Clear Creek sub-basin is defined here as the Clear Creek drain-
age area located above USGS gaging station #06719500 11 Clear Creek at 
Golden, Colorado," plus that of its tributary, Ralston Creek, above 
where it issues onto the plains. Figure 4-2 is a schematic drawing of 
Clear Creek's entire drainage area. That portion of the Clear Creek 
drainage below these points, about 22% of the total, is included in the 
South Platte River Transition sub-basin, but will be included in the 
present discussion. The Clear Creeks drainage coincides approximately 
with the boundaries of Irrigation District #7. 
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Fiqure 4-2: Schematic of Clear Creeks Hydrological Drainage Area 
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4.2.1 Physical Characteristics and Surface Water Runoff - Clear 
Creek, the second largest tributary of the South Platte River, has its 
origin on the east slope of the Continental Divide. From elevations of 
about 14,000 feet it flows generally east, through narrow valleys and 
steep rocky canyons, to the plains and its confluence with the South 
Platte. This juncture occurs about three miles downstream from Denver 
at an elevation of 5,110 feet. In its 67 mile course, Clear Creek loses 
more than 8,500 feet elevation. The upper 50 miles within the Front 
Range Mountains and the foothills, above elevation of 5,735 feet, are 
included in the Clear Creek sub-basin definition . 
Clear Creek has six major tributaries. Five of them, North Clear 
Cree k, South Clear Creek, the West Fork of Clear Creek, Chicago Creek, 
and Fall River, are located entirely within the sub-basin. The other 
tributary, Ralston Creek, joins the mainstem of Clear Creek in the 
pla ins. Only the portion of Ralston Creek above Ralston Reservoir is 
included in the Clear Creek sub-basin definition. 
Clear Creek drains in area of 575 square miles of which the upper 
78% or 448 square miles, are located within the above definition of the 
Clear Creek sub-basin. This portion is comprised of rugged mountainous 
terrain. The other 127 square miles of the Clear Creek drainage is com-
prised of rolling plains, and is defined as a part of the South Platte 
River Transition sub-basin. Most of the diversions from Clear Creek are 
from these lower reaches. 
The average annual precipitation in the headwaters of the Clear 
Creek drainage is about 40 inches per year, and about 14 inc hes per year 
in the lower elevations on the plains (NOAA, United States Department of 
Commerce, 1974). Clear Creek and its major tributaries are snow-fed 
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from high altitudes where the annual snowfall averages from 70 inches 
upward. About 75 percent of the annual runoff occurs in the May- July 
period. 
Very little water acc rues to the plai ns reach of Clear Cree k. How-
ever, a portion of the Clear Creek sub-basin in the plains is highly 
urbanized (i.e ., Arvada and Wheatridge ) . As a result of this development 
within the watershed, much of the rainfall here becomes surface runoff . 
Table 4-5 shows the average, maximum instantaneous and minimum 
daily discharges (in cfs), and the average maximum and minimum yearly 
runoffs (in acre-feet) recorded at two key gaging stations within Clear 
Creeks drainage area. These records are indicative of the natural 
vari abi 1 ity of the surface \-Ja ter runoff of this creek. There is very 
little water resource development above the gaging station at Golden. 
However, its flow records include some minor imports from the Colorado 
River Basin. There are also some minor diversions from the Clear Creek 
drainage above this gaging station. Considerable diversions occur in the 
plains reaches which is seen by comparing flow data between the two 
gaging stations in Table 4-5 . 
Table 4-6 shows the probable flood discharges of Clear Creek at 
Lawson, Colorado. The river at this ·point drains approximately the upper 
25% of Clear Creeks drainage area. 
The native surface water runoff of the Clear Creek sub-basin was 
estimated from the flow records of the USGS gaging station #06719500, 
11 Clear Creek at Golden, Colorado," these records are seen in Table C4-10 
of Appendix C. Below this gagi ng station, located near Clear Creeks 
canyon mouth, the surface runoff accruals were assumed negligible. 
Table 4-5 Surface Water Runoff Variability Within the Clear Creek Sub-basin as Indicated by the 
Extremes of the Flow Records ·of Several Key Gaging Stations . 
Gag ing 
Station and Period of 
Locat ion Record 
#06719 500 , Oct. 1908-
"C l ea r Cr eek Dec. 1909 , 
nea r Go l den , June 1911 -




#06720000 , Apt·i 1-Nov. 1914, 
"C l ea r Creek March 1927-
at mout h, Sept. 1975 
near Derby , 
Co lo rado"{/ 
--- --· 
]/Append i x C, Table C4- 10. 
°2/Ap pend ix C, Tab l e C4- ll . 
Recorded Di sc harge 
Ma xi mum 
Average instantaneous 
Cfs Cfs Date 
230 .4 5,89oli Sept. 9, 
193 3 
93 . 6 5,070 Jul y 24, 
1965 
Reco rded Annual Runoff 
-
Minimum 
Daily Av erage Maximum Minimum 
Acre- Acre- Water Acre-
Cfs Dat e Feet Fee t Year Feet 
10 . 0 Marc h 4, 166 ,819 306,000 1914 66 , 630 
1966 
0 . 4 March 11 , 67,741 17 9,800 1965 12 , 100 
1943 
3 /Ma x·i111u111 dischc1rge s ince at l east 1867, 8,700 cfs. Au gus t l , 1888 , from report s of State Engi nee r of Colo rado for s t at 'ion 5.5 





Ta bl e 4-6 Flood Characteristics of Clear Creek at Lawson, Colorado (McCain & Jarrett, 1976). 
Flood discharges for each gaging station are: (first line) values used in multiple regress ion ana lysis, 
(second line ) weighted averages. 
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There is not now and has never been a USGS gaging station to measure 
the flows of Ralston Creek. The surface water runoff from Ralston Creek 
was estimated from records of diversions from the stream. 
The long term average annual native surface water runoff of the 
Clear Creek sub-basin was estimated to be 173,994 acre-feet per year; 
Table A4-16, Appendix A shows the computations. The 1912-1975 records 
of the gaging station at Golden were adjusted by adding the computed 
average annual contribution of Ralston Creek, and allowing for diversions 
and other man-caused effects. 
The native surface water runoff for water year 1970 was estimated 
to have been 225,362 acre-feet, or 129.5% of the long term average; 
computations are seen in Table A4-17, Appendix A. 
The average annual native surface water runoff for the 1953-1946 
four year drought period was estimated to be 114,784 acre-feet per year, 
or 66.0% of the long term average; computations are seen in Table A4-18, 
Appendix A. This was determined by adjusting the gaging station records 
for the 1953-1956 water years, a selected percentage of the computed 
average annual contribution of Ralston Creek was added. 
The surface water outflow of the Clear Creek sub-basin contributes 
to the surface water supplies of the South Platte River-Transition sub-
basin. As there is very little consumptive use within the sub-basin, 
virtually its entire native surface water supply, flows out and is 
available to the South Platte River-Transition sub-basin. While the 
majority of this water leaves through the natural stream channels of 
Clear and Ralston Creeks, it was found that on the average, about 4,644 
acre-feet per year leaves the Clear Creek sub-basin through agricultural 
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ditches, by-passing the gaging station on Clear Creek, Appendix A 
Table A4-17, Footnote 4). 
The surface water outflow from the Clear Creek drainage area can 
be measured at the USGS gaging stat i on #06720000, "Clear Creek at Mouth, 
near Derby, Colorado," (Appendix C, Table C4-ll) . The 48 year average 
annual recorded discharge of this gaging station for the period 1928-
1975 was 67,741 acre-feet. 
4.2.2 Existing Deve lopment of t he Surface Water Runoff 
Diversion StPUctures - In 1959 the United States Department of the 
Interior reported that there were 72 major decreed direct flow rights 
for the surface water runoff in the Clear Creek drainage. These appro-
priations totaled 4,950 cfs , which is equivalent to about 3,583,800 
acre-feet per year. The 1974 Revised Tabulation of Colorado Water Rights 
lists almost 290absolute and conditional ditch rights decreed for the 
surface water runoff of the Clear Creek drainage (153 to the mainstem of 
Clear Creek and 32 to Ralston Creek). North Clear Creek and South Clear 
Creek are appropriated by 11 and 6 ditch rights, respectively. The 
remainder are supported by the various minor tributaries within this 
drainage area . 
There are three diversion structures which import water to the Clear 
Creek drainage from watersheds outside of the South Platte River Basin. 
These are : Berthoud Pass Ditch, the Jones Pass Tunnel, and the Vidler 
Tun nel . There is one diversion structure which imports water to the 
Clear Creek drainage from a watershed outside of the South Platte River 
basin, but via the Bou l der Creek sub-basin; this is the South Boulder 
Diversion Conduit . Occasionally , this conduit also imports some of the 
native surface water runoff of the Boulder Creek sub-basin. Information 
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about these four diversion structures is given in Table 4-7. Their water 
is used primarily for municipal and industrial purposes. 
A minor agricultural import structure, the Gardner's Ditch, carries 
water to small tracks of land in the plains, at the edges of the Cl~ar 
Creek hydrological boundaries. It diverts water from the mainstem of the 
South Platte and is shown in Figure 4-2. 
There are several major ditches which export surface water from the 
Clear Creek drainage to areas outside. The ditches include, among 
others, the Rocky Mountain Ditch, Welch Ditch, Farmers Highline Ditch, 
Church Ditch, the Colorado Agricultural Canal, and Lower Clear Creek 
Canal. These are seen schematically in Figure 4-2. The water is used 
mostly for irrigation. These direct diversion structures also have 
turnouts within the Clear Creek drainage area. 
In 1959, the United States Department of the Interior reported that 
about 80,000 acres have been irrigated in the area; about 42,000 acres of 
land land lie outside the Clear Creek drainage (to the north) in Big Dry 
Valley but receive water from Clear Creek. 
The 1970 State Engineer's annual report showed that 27 ditches 
diverted a total of 117,097 acre-feet of water from the Clear Creek 
drainage. This represents approximately 52% of :the 1970 native surface 
water runoff estimated for this drainage area. While the list is not 
complete it does include all major diverters. These diversions will 
include some return flows from prior uses. A portion of the water 
diverted was transported out of this drainage area for use elsewhere. 
Table 4-8 is a listing of the major diverters of the surface flows 
from the Clear Creek drainage, and their 1973 diversions. 
Table 4- 7 The Major Diversion Structures Importing Water to Clear Creeks Hydrological Drainage Area . 
·-
Average Annual 
Years of Import 
Name Source Destination Operatio n (acre-feet) 
-
Berthoud Pass Fraser River Sub-basin, Hoop Creek, tr i butary 1910-Present 615 
Ditchlf Colorado River Basin to the vies t Fork of Cl ear Creek 
Jones Pass Wi ll iams Fork River West Fork of Clear 1940-1957 6,596 
Tunne l~/ Sub-basin, Creek Co l orado River Basin 
Vidler Tunnell! Blue River Sub-basin, Leavenworth Creek, 1971 -Present 48 
Co l orado River Basin Tri butary to South 
Clear Creek 
-
Sout h Bou lder Fraser River & Williams Ra l ston Reservo i r on 1936-Present 54 ,322 
Diversion Fork River sub-ba sin Ralston Creek 
ConduitY Colorado River Basin vi a the Moffat Water 
Tunnel to South 
Bou lder Creek 
South Boulder Creek Ralston Re servoir on 1936-Present 6,280 
Ralston Creek 
1/Appendix 8, Tab l e 83-5. 
2/1\ppendix B, Table B3-6. There wa s no diversion through the ,Jones Pass Tunnel in 1958. Si nce 1959 all 
-- imports through this tunnel have been subsequently exported back to the Colorado River Bas in by the 
Vasquez Tunnel. This water is then co l lected and brought back into the South Platte River Basin th rough 
the Moffat wate r tunnel, this time to the Bou l der Creek Sub-basin . There this wat r is transported 
back to the Cl ear Creek sub-basin , this time via the South Bo ulder Diversion Conduit. 
3/Append ix 8, Table B3-7 . 
if/Appendix B, Table B3-4. The average an nual import from the Co l orado River Basi n i s the average for 
- water years 1960-74. Prior to this period and since , the Moffat Water Tunnels Co ll ection System has 
been in various states of expa nsion . The average annual import from South Bou lder Creek i s the averag e 
for water years 1959-75 . This was the on ly period where records of these diversions were available . 
• 
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Table 4-8 The Major Direct Diversion Structures in the Clear Creek 
Drainage and Their 1973 Diversions (Toups, 1975) .. 
Structure St ream Source 1973 Diversion 
Name (Diversion Point) (acre-feet) 
Church Ditch Clear Creek N.A. 
Farmers Highl ine Ditch Clear Creek 32,000 
Agricultural Clear Creek 8,100 
Cl ear Cree k and Platte Clear Creek 7,600 
Fisher Cl ear Creek 9,400 
Roc ky Mountain Cl ear Creek 13,600 
Southside Cl ear Creek 6,700 
Wannemaker· Clear Creek 5,700 
! 
Total - 83,100 
Note: Some of these ditches also have direct flow rig hts to the various 
tributaries of Clear Creek that they intercept on their way to 
outlying agricultural acre ages . In addition, some of the water 
diverted was applied to lands lying outside of Clear Cree ks 
drainage area. 
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Storage Facilities - In 1959 the United States Bureau of Reclamation 
reported that there were 47 reservoirs whose storage rights were dependent 
on the native surface water runoff from the Clear Creek drainage (Irriga-
tion District #7). In agg regate their decreed storage rights were worth 
113,000 acre-feet. 
The 1974 revised tabulation of Colorado water rights lists about 200 
absolute and conditional storage rights decreed for the surface flows of 
Clear Creeks drainage area . Water from the mainstem of Clear Creek is 
decreed to 168 of these storage rights, while eight are for water from 
the mainstem of Ralston Creek . There are no reservoirs with decrees 
for the surface water runoff of North Clear Creek. South Clear Creek 
supports ten decreed storage appropriations . The remainder have been 
adjudicated for the various other minor tributaries within this drainage 
area. 
Table 4-9 lists the major reservoirs with absolutely decreed storage 
rights to the native surface water runoff from Clear Creek drainage; 
their storage history during the 1970 water year is listed also . These 
69 reservoirs have most of the existing storage capacity fur the runoff 
of this drainage area. These reservoirs are used mostly for the storage 
of irrigation water. Most are located within the plains area of the 
Clear Creeks drainage in shallow off stream dep ressions. The largest 
is Stanley La ke, located on the Northern boundary of this drainage area; 
it is owned by the Farmers Reservoir and Irrigation Company. It has an 
absolute and a conditional storage right for water from the mainstem of 
Clear Creek in t he amounts of 32,361 and 16,699 acre-feet respectively . 
The appropriation date both of these rights is March 4, 1902 (Wilkinson, 
1974) . The uses filed for these storage appropriations are irrigation 
172 
Table 4-9 Amounts in Storage During the 1970 Water Year of the Major 
Reservoirs with Absolutely Decreed Storage Rights to the 
Native Surface Water Runoff of Clear Creeks Hydrological 
Drainage Area (Division of Water Commissioners, 1970). 
Amount in Storage 
(acre-feet) 
Name Source 11-1-64 5-1-70 l 0-31-70 
Church I s Lower Clear Cree k 242 242 242 
Copeland Cl ear Creek 120 N.A. N.S. 
Croke Clear Creek 190 190 190 
Cro1tm Hill Clea r Creek 291 291 291 
Davy Clear Creek 2 2 2 
Dewey Clear Creek 35 10 10 
Dm,m i ng Clear Cree k 38 38 38 
East No. 1 Cl ear Cree k 25 60 0 
East No. 2 Clear Cree k 0 400 700 
East No . 3 Clear Cree k 40 N.A . 0 
Erie Clear Creek 260 290 290 
Furrer Clear Cree k 2 4 4 
Guthrie No. 1 Clear Creek 25 25 N.A. 
Guthrie No. 2 Clear Cree k 25 25 N. A. 
Hansen Nos . l & 2 Clear Cree k 9 9 9 
Harris Clear Creek N.A . N.A. 0 
Hartley Cl ear Cree k 60 60 30 
Home Clear Cree k N.A. 10 10 
Hyatt Clear Creek 300 900 300 
Koleski Clear Cree k 6 38 38 
Leyden Clear Cree k 460 800 est. 680 
Linscott Clear Creek 20 5 0 
Little Tynon Clear Creek 2 2 2 
Mayhem Clear Cree k & 1,288 1 , 288 1 ,288 
Seepage 
Morga n #1 Cl ear Creek 0 30 20 est. 
Morgan #2 Clear Creek 27 38 30 es t . 
Moxley Clear Creek 2 0 N.A. 
Myers No. 1, 2 & 3 Clear Cree k 103 103 l 03 
Nissen No . 2 Clear Cree k 140 N.8. 
Oberon No . l & 2 Cl ear Cree k 50 50 50 
Ohio Clear Cree k 27 70 70 
Poi tz Clear Creek 7 20 50 
Bri ght Vi e\-1 No . 2 Clear Creek 0 10 0 
Bright Vi ei.,1 No. 1 0 15 0 
Broad Clear Cree k 30 40 10 
Broomfield Cl ear Cree k 90 40 0 
Brmm Cl ear Cree k 30 30 30 
Calkins H.D. Clear Cree k 540 2,699 2,699 
Pomona No . 1 Clear Cree k 150 150 150 
Wadley No. 1 Clear Cree k 0 40 0 
Wadley No. 2 Clear Cree k 40 20 0 
Wadl ey No. 3 Cl ear Cree k 5 120 110 
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Table 4-9 Continued 
Amount in Storage 
(acre-feet) 
Name Source 11-1-64 5-1-70 10-31-70 
Ward No. 1 Clear Cree k 900 900 est. 900 est. 
~1atts No. l Cl ear Creek 2 9 9 
vJiesel Clear Creek 10 15 27 
Richards Clear Creek 10 20 10 
Savery Ponds Clear Creek 8 8 8 
Signal No. 1 Clear Creek 30 340 
Si gna l No. 2 Clear Creek 20 110 
Main Clear Cree k 0 750 830 
East Clear Creek 120 150 0 
Smith Cl ear Creek 560 200 550 
Smith, J. B. Clear Cree k 39 230 260 
So per Nos. 1,2,3&4 Clear Cree k 7 24 0 
Standley Cl ear Creek 27,778 37,893 30,480 
Talbot Clear Cree k 25 27 33 
Tom Frost Clear Cree k 60 25 15 
Subtotal Clear Creek 36,681 49,545 41 , 108 
Kelley Little Dry N.A. N.A. 3 
Creek 
Coal Ridge (Sand- Little Dry 696 486 603 
hi 11 Cree k 
Pamon a No . 2 Dry Creek 0 0 0 
Tuc ker Ralston Creek 0 est. 584 218 
Camp be 11 No. 1 Ralston Creek 1 , 164 1 , 016 1 ,016 
Subtota 1 Clear Creek 1,860 2,086 l ,840 
fri bu taries 
Grand Total Entire Clear 38,541 51,631 42,948 Cree k Drainage 
Note: Some of these reservoirs are located outside of Clear Creeks 
hydrological drainage area and have additional absolutely decreed 
storage appropriations to the surface water runoff of othe r water -
sheds. Therefo re, the amounts in storage above do not necessarily 
re flect only t he yield from these reservoirs ri ghts to surfa ce 
water from the Clear Cree k Drainage. 
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and domestic. Water yielded by the absolute decree is delivered by the 
Farmers Highline Canal. Stanley Lake also has an absolutely decreed 
storage right for water from the stream it is located on Woman Creek, a 
tributary to Big Dry Cree k, which is a minor intermittant plains tribu-
tary of the South Platte River. The storage appropriation, used for 
irrigation, is decreed for 940.36 acre-feet and its priority date is 
September 1, 1869, (Wilkinson, 1974). In addition, Stanley Lake has an 
absolutely decreed storage right for water from Coal Creek, a tributary 
of Boulder Creek. The decreed amount is for 940 acre-feet with a prior-
ity date of September 1, 1869; this water is used for irrigation too. 
The Kinnear Ditch, also owned by the Farmers Reservoir and Irrigation 
Company, delivers the water. 
From USGS topographic maps it was found that the Ward #1, Smith, 
Main, and East #1, 2, and 3 Reservoirs are located to the south and out-
side of Clear Creeks drainage area. Calkins, Churches Lower, Croke, 
Broomfield, Erie, Nissen #2, Sandhill, Tom Frost, Signal #1, and 2 and 
Wadley #1, 2, and 3 Reservoirs also have absolutely decreed storage 
rights to water from Clear Creeks drainage, but are located outside of 
the boundaries, to the north. While the primary source of water for 
these reservoirs is the yield from their rights held within the Clear 
Creek drainage (which is delivered by agricultural ditches and canals), 
some also depend on the storage appropriation of water from the minor 
intermittant South Platte tributaries of the drainage areas in the plains 
where they are located. 
Of the major reservoirs located inside the Clear Creek drainage, 
one is used to store water foreign to this watershed. This is the 11,272 
acre-foot Ralston Reservoir on Ralston Creek. . It is the largest 
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reservoir within the Clear Creek drainage but it has no rights to the 
native surface water runoff. It is used as a terminal storage facility 
for Denver's Moffat Tunnel and South Boulder Creek water that is 
delivered from the Boulder Creek drainage via t he South Boulder Di visi on 
Co nduits . 
4.2.3 Potentially Developable Surface Water Runoff Remaining - In 
1959, the Uni ted States Bureau of Reclamation stated that the native sur-
face water runoff of the Clear Creek drainage area was over appropriated. 
They reported that irrigators holding rights to this water have faced 
cri tical shortages due to uses by downstream appropriators on the South 
Platte River who have senior rights which are dependant on the tribu -
tary flows of Clear Creek . However, the irrigated acreage within this 
sub-basin is fast being converted to suburban residential areas . 
Generally, the water rights for these lands are being transferred from 
irrigation to municipal and suburban domestic use. The quantities of 
unappropriated surface water potentially developable in the Clear Creek 
drainage area are extremely small; in fact they are non-existent in most 
years. 
4.3 The Boulder Creek Sub-basin 
The Boulder Creek sub-basin is defined here as the drainage area 
of Boulder Creek above USGS gaging station #7305 "Boulder Creek at 
Mouth, near Lon gmont, Colorado." The gaging station is located 2.25 
miles upstream from the confl uence of Boulder Creek with Saint Vrain 
Cree k. The boundaries of this sub-basin coincide approxi mately with 
those of Irrigation District #6. Figure 4-3 is a schematic drawing 
showing the pertinent features of the sub-basin. 
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Figure 4-3: Schematic of the Boulder Creek Subbasin 
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4.3.l Physical Characteristics and Surface Water Runoff - Boulder 
Cree k originates on the Continental Divide at elevations exceeding 14,000 
feet. The stream flows about 50 miles northeast to the plains and its 
confluence wi th the Saint Vrain Creek. This juncture occurs at an 
elevation of 4,875 feet and about 12 miles upstream from the confluence 
of Saint Vrain Creek with the South Platte River. 
The principal mountain tributaries of Boulder Cree k are the Middle 
and North Boulder Creeks and Fourmile Creek. South Boulder Creek and 
Coal Creek head in the mountains and join the mainstem of Boulder Creek 
in the plains. 
The Boulder Creek drainage is about 14 miles wide, 40 miles long, 
and encompasses 439 square miles. The upper one half of this sub-basin 
is rugged mountainous terrain. The lower portion of the sub-basin is 
comprised of rolling plains. Most of the diversions from the stream 
occur in its lower reaches. 
The average annual precipitation in the headwaters of Boulder Creek 
is about 40 inches per year, and about 12 inches per year in its lower 
elevations (NOAA, United States Department of Commerce, 1974) . About 
70 percent of the annual runoff is f rom spring snowmelt from the higher 
elevations. Very little water accrues to the surface flows of the 
Boulder Creek drainage after the main stem and tributaries leave their 
canyons. 
Table 4-10 shows the average, maximum instantaneous, and minimum 
daily discharges (in cfs), and the average, maximum and minimum yearly 
runoffs (in acre- feet), recorded at four key gaging stations within the 
Boulder Creek sub-basin. The extremes of the reco rds of the gaging 
stations located in the foothills near the canyon mouths of Boulder 
Table 4-10 Surface Water Runoff Variability Within the Boulder Creek Sub-basin as Indicated by the 
Extremes of the Flow Records of Several Key Gaging Stations . 
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Creek and tributaries, South Boulder and Coal Creeks, are indications of 
the natural variability of the su rface water runoff of this sub-basin. 
Except for South Boulder Creek there is very little water resources 
development above these three gaging stations. The Moffat Project uti-
lizes South Boulder Creek. The recorded flows of the South Boulder Creek 
gaging station include minor amounts of water imported from the Colorado 
River Basin, but exclude some of the native runoff which is held back in 
Gross Reservoir and some which is exported, above the gaging station 
from the drainage area. 
The records of the Boulder Creek gaging station near Longmont in 
comparison to those of the three upstream gaging stations, are indica-
tive of the amount of diversions in between in the plains reaches. 
Table 4-11 shows the probable flood discharges of South Boulder 
Creek near Rollinsville, Colorado and of Middle Boulder Creek at 
Nederland, Colorado for various frequencies of occurrence. The gaging 
stations at these sites are located approximately in the middle of the 
mountainous portion of this sub-basin. This expected runoff data pro-
vides a further index to the surface water supply characteristics of 
this sub-basin. 
The native surface water runoff of the Boulder Creek sub-basin was 
estimated from the flow records of the USGS gaging stations #06729500, 
11 South Boulder Creek near Eldorado Springs, Colorado, 11 #06727000, 
11 Boulder Creek near Oradell, Colorado;" and #067303000, 11 Coal Creek near 
Plainview, Colorado, 11 as seen in Appendix C, Tables C4-12, C4-13, and 
C4-14, respectively . The accrual below these gaging stations was 
assumed negligible. In assessing the native surface water runoff asso-
ciated with these gaging stations drainage areas, the man-caused 
Table 4-11 Flood Characteristics of Middle Boulder Creek at Nederland, Colorado and of South Boulder 
Creek Near Rollinsville, Colorado (McCain & Jarrett, 1976). 
Flood discharges for each gaging station are: (first line) values used in multiple regression analysis, 
(second line) weighted averages. 
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upstream effects were taken into account. The long term average native 
surface water runoff of the Boulder Creek sub-basin is estimated to be 
122,832 acre-feet per yea r , based upon computations seen in Table A4-19, 
Appendix A. This was determined by adjusti ng the records of gaging 
station #06729500 for the 1959-1975 period, gaging station #06727000 for 
the 1917-1960 period, and gaging station #06730300 for the 1960-1975 
period . 
The native surface water runoff of the Boulder Creek sub-basin for 
the 1970 water year was estimated to have been 162,914 acre-feet, or 
l32.6%ofthe long term average annual; computations are shown in Table 
A4-20 , Appendix A. 
The native surface water runoff available to this sub-basin during 
the 1953-1956 four year drought period was estimated to have averaged 
83,824 acre-feet per year, or 68.2% of the long term average . This was 
determined by adjusting the gaging station records, as seen in Table 
A4- 2l, Appendix A. 
The surface water outflow of the Boulder Creek sub-basin through 
Boulder Creek contributes to the surface water supplies of the l ower 
Saint Vrain Creek sub- basin. These flows can 'be measured at USGS gaging 
station #7305, 11 Boulder Creek at mouth, near Longmont, Colorado, 11 whose 
records are given in Appendix C, Table C4-15. The 1928- 1949, and 1952-
1955, 26 year average annual recorded discharge of this gaging station 
was 40,527 acre- feet . 
4.3.2 Existing Devel,opment of the Surface Water Runoff - Figure 4-4 
shows t he major ditches and reservoirs of t he Boulder Creek sub-bas i n 
(actually the drawing depicts Irrigation District #6). Figure 4-3 is 
a perspective view but lac ks the detail seen in Figure 4- 4. 
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Dir ect Diversion Structur es - In 1959 the United States Department 
of the Interior reported t hat there were 90 major direct flow rights 
decreed for the native surface water runoff of this sub-basin. These 
appropri ations total 5,500 cfs, which is equ ivalent to approximately 
3,982,000 acre-feet per year. 
The 1974 revised tabulation of Colo rado water rights lists over 
300 absolute and conditional direct flow rig hts decreed to the surface 
water runoff of the Boulder Creek drainage system. Water from the main-
stem of Boulder Creek is decreed to 88 of these rights, while 76 rights 
are decreed to South Boulder Creek. Coal Creek is appropriated by 24 
decreed direct flow rights. The remaining rights are supported by the 
various other tributaries within the drainage area. 
Only one diversion structure, the Moffat Water Tunnel, imports water 
to the upper reaches of the Boulder Creek sub-basin. This t unnel diverts 
water from the Colorado River Basin; from the Fraser River Sub-basin and 
from the Williams Fork River Sub-basin since 1959. The average annual 
import by the Moffat water tunnel between wa t er years 1960-19_?4 was 
54,322 acre-feet (Appendix B, Table 83-4). Prior to this period and 
since, the collection system for this tunnel has been in various states 
of expansion . 
Water is also imported to the Boulder Creek drainage area via the 
Boulder Creek supply canal. This canal delivers CBT project water from 
the Colorado River Mountains sub-basir Colorado River Basin and occa-
sionally some water from the Big Thompson River sub-basin, South Platte 
River basi n. Besides deliveries t o CBT shareholders in t he Boulder 
Creek sub-basin, the imports through th i s canal include water which is 
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subsequently delivered to CST shareholders below the Saint Vrain Creek 
sub-basin, in the South Platte River-Transition sub-basin. 
Two major diversion structures exports surface water from the Boulder 
Creek sub-basin. The South Boulder Diversion Conduit delivers to Ralston 
Reservoir in the Clear Creek drainage all imports through the Moffat 
Water Tunnel and the yield from Gross and Ralston Reservoirs storage 
rights for South Boulder Creek runoff. In addition, this diversion 
structure has a conditionally decreed direct flow right for 1,250 cfs 
of native surface water runoff from South Boulder Creek, (Wilkinson, 
1974). The appropriation date of this right is January 1, 1930 and its 
bas in rank is 2,371. The South Platte Supply Canal and Diversion works, 
exports all imports through the Boulder Creek Supply Canal which are 
intended for CST shareholders in the South Platte River-Transition 
sub-basin. 
There are about a dozen minor diversion structures which also 
export the native runoff of th i s sub-basin. Generally, these exports 
are used for irrigation. The structures conveying this water include, 
among others, the Cottonwood Extension, Sullivan, Godding, Rural, 
Boulder, and Weld Boulder and White Rock and Farmers Ditches (which have 
turnouts in the Saint Vrain Creek sub-basin) and the Church, Kinnear , 
McKay, and Last Chance Ditches (which have turnouts in the South Platte 
River-Transition sub-basin). 
Through an analysis performed in section 2.5.4 of 11 South Platte 
River Basin Agricultural Water Demands, 1970-2020, 11 (Janonis and Gerlek, 
1977), it was estimated that on the average, 4,820 acre-feet per year of 
the surface water runoff of Boulder Creek is exported through these 
agricultural ditches. Of this, 3,580 acre-feet is destined to the South 
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Platte River-Transition sub-basin and 1,240 acre-feet goes to the Saint 
Vrain Creek sub-basin. 
The 1970 State Engineers annual report showed that 62 ditches 
diverted a total of 92,893 acre-feet of water from the Boulder Creek 
sub-basin. This represents approximately 57.0% of that water years 
native surface water runoff of this sub-basin. Whi l e this total does 
not include all diversions, it does represent most of the water diverted 
in that year. Most of this water was used for irrigation . The total 
surface diversions includes some return flows from upstream uses . A 
portion of the diverted water was transported out of this sub-basin for 
use elsewhere. 
The Boulder Creek sub-basin is the site of the most senior direct 
flow water right in the entire South Platte River basin. Priority 
. number 1 has been decreed to the Lower Boulder Ditch for 25 cfs from 
Boulder Creek . The appropriation date of this right is October 1, 1859 
and its adjudication date was June 2, 1882 (Wilkinson, 1974). 
Storage Facilities - In 1959 the United States Bureau of Reclamation 
reported that there were 31 reservoirs whose rights were dependent on 
the native surface water runoff of the Boulder Creek drainage. Their 
decreed storage rights totaled 49,300 acre-feet. 
The 1974 revised tabulation of Colorado water rights lists over 
150 absolute and conditional storage rights decreed for the surface 
flows of Boulder Creeks drainage area . Water from the mainstem of 
Boulder Creek was decreed to 27 of these storage rights, while 58 were 
decreed to South Boulder Creek. Coal Creek is appropriated by 22 decreed 
storage rights. The remaining storage rights are supported by the 
various other tributaries within the sub-basin. 
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Table 4-12 lists the major reservoirs with absolutely decreed stor-
age rights to the native surface water runoff of the Boulder Creek sub-
basin and their storage histories during the 1970 water year. These 45 
reservoirs provide most of the existing storage capacity available to 
capture the runoff of this sub-basin. On May 1, 1970 the total storage 
amounted to 86,548 acre-feet, or 42,212 acre-feet excluding storage in 
Gross and Ralston Reservoirs whose major functions are to store impor ts 
through the Moffat Water Tunnel. 
The reservoirs on this list that have appropriations for water from 
North Boulder Creek and Middle Boulder Creek are located within the 
mountainous portion of the Boulder Creek sub-basin. Generally these are 
on-stream reservoirs and are used for mu nicipal water storage. With the 
exception of Albion and Gross Reservoirs, which are also located in the 
mountains, the rest are located in the plains. Most of them are within 
the Boulder Creek sub-basin boundaries. Generally, these are located in 
shal low offstream depressions and are used to store irrigation water. 
From USGS topographic maps it wa s found that the Great Western 
McKay, and Westlake Reservoirs, which have decreed storage rights to 
the Boulder Creek native surface water runoff, lie outside the Boulder 
Creek sub-basin. Some of these outlying storage facilities also depend 
on appropriations of water from other watersheds. 
The largest storage facility located outside of this sub-basin which 
has rights to its runoff is Ralston Reservoir in the Clear Creek sub-
basin. It is owned by the City of Denver, and has two absolutely 
decreed storage rights for South Boulder Creek native flows totaling 
12,758 acre-feet. Individually these are for 11,006 and 1,758 acre-
feet with appropriation dates of January l, 1930 and October 31, 1932 
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Table 4-12 Amounts in Storage Du r ing the 1970 Water Year of the Major 
Reservoirs with Absolutely Decreed Storage Rights to the 
Nat ive Su rface Water Runoff of the Boulder Cree k Sub-basin 
(Division l Water Commissioners, 1970). 
I 
I A111ount in Storage (Acre -feet) 
Name Source 11-1-69 5-1-70 l 0-31 -7 0 
Marfell Lake No. l So uth Boulder Creek 10 39 79 
Marfell Lake No. 2 South Boulder Creek 0 0 
McKay South Boulder Creek 674 l, 039 241 
Marshall South Boulder Creek 4, 184 8,938 3,998 
Pri nce No. 1 South Boulder Creek 10 40 
Prin ce No . 2 South Boulder Creek 83 47 
El mwood Sou th Boulder Creek 85 85 85 
Erie Sout h Boulder Creek 96 14 128 
Te 11 er La ke No. 1 South Boulder Creek 22 45 11 
Teller La ke No. 5 South Boulder Creek 24 8 15 
Thomas South Boulder Creek 67 0 89 
We st Lake South Boulder Creek 30 303 350 
Waneka So uth Boulder Creek 532 355 237 
Loui svi 11 e South Boulder Creek 125 13 0 120 
Gro ss Reservoir South Boulder Creek 36,206 36,462 30,555 
& t he Colorado River 
Basin via the Moffat 
Tunnel 
Ralston Reservoir South Boulder Creek 10, 021 7,874 10, 343 
and t he Colorado 
River Basin via 
the Moffat water 
Tunnel and the 
South Boulder 
Divers ion Conduits 
Subtotal I South Boulder Creek 52,076 55,385 46,333 
Glacier Summer North Bou l der Creek 228 228 
Green Lake No . 1 North Boulder Creek 197 197 
Green Lake No. 2 North Boulder Creek 333 333 
Green Lake No. 3 Nor th Boulder Creek 285 285 
Green Lake No . 4 North Boulder Creek 88 88 
Green La ke No . 5 North Boulder Creek 
I 
70 70 
Goose La ke North Boulder Creek 1,036 1,036 1,036 
Island North Soul der Creek 334 334 334 
Silver La ke North Boulder Creek 3,935 1 ,370 3,987 




Table 4-12 Contin ued . 
Amount in Storage (acre-feet ) 
Name Source 11-1-69 5- 1-7 0 10- 31 - 70 
Jasper Middle Boulder Cree k 0 75 0 
Lower Bou·1 der Ext. Middle Boulder Creek 304 108 308 
Mesa Park Middle Boulder Creek 100 126 100 
Mesa Middle Boulder Creek 262 300 250 
Barker Middle Boulder Cree k 10, 165 197 9,340 
Davis No . l &2 Mi ddle Boulder Creek 203 132 159 
Panama No. 1 Mi ddle Boulder Creek 785 4,989 3,331 
Hayden Middle Boulder Creek 120 452 413 
Sky Sc raper Middle Boulder Creek 146 146 146 
Si x Mile Middle Boulder Cree k 840 l, 088 1, 008 
Subtota 1 Middle Boulder Creek 12,925 7,613 15,055 
Leggett S & M Boulder Creeks l, 502 1 , 387 l , 350 
Hillcrest S. Bl .cir Ck & M Bl dr Ck . 2,07 5 I , 922 1 ,8n. 
Valmont S & M Boulder Creeks 7, 126 6,772 6,656 
Baseline S & M Boulder Creeks 3,554 4,950 2,592 
I Subtota 1 I South and Mi ddle l 2,857 1 5,031 12, 470 
Boulder Creeks 
Ballinger Holl ow Not active 
Alvion Albion Cree k 1 , 111 1 , 111 1 , 111 
Smart Coal Creek 589 705 589 
Last Chance No . 1 Coal Creek 0 13 0 
Great Western Coal Creek 2, 571 2, 699 2,699 
Subtotal Other Minor Boulder 4,271 4 ,528 4,399 
Creek Tributaries 
Grand Total Entire Boulder Creek 84,434 86 , 548 84,815 
Su b-basin 
I 
Note: Some of these reservoirs are located outsi de of Boulder Creeks 
hydrological drainage area and have absolutely decreed storage 
appropriations to the surface water runoff of other watersheds. 
Therefore, their amounts in storage do not necessarily reflect 
only the yield fro m their rights to surface water fr om the 
Boul der Creek sub-basin. In addition, Gross and Ralston Reser -
voirs store imports from the Colorado River Basin (delivered 
through the Moffat water tunnel) as well as runoff from South 
Boulder Cree k. 
189 
respectively (Denver Water Board, 1975). Ralston Reservoir also has a 
conditional storage decree for this water worth 3,210 acre-feet with an 
appropriation date of October 31, 1932 (Wilkinson, 1974). Ralston Reser-
voir has no storage rights to the surface water runoff from Clear Creek. 
The primary function of this reservoir is to provide terminal storage for 
the water delivered through the Moffat Water Tunnel . This Colorado River 
Basin water is imported to the head of South Boulder Creek where it flows 
with that stream to Gross Reservoir for storage and regulation, and then 
to the South Boulder Diversion intake dam. There this water, along with 
the yield of Ralston Reservoirs storage rights to the native flows of 
South Boulder Creek, is transported to the Clear Creek drainage and 
Ralston Reservoir via a conduit-canal delivery system . 
The largest storage facility located within the Boulder Creek sub-
basin is Gross Reservoir. It is owned by the City of Denver, and is 
located on the South Boulder Creek. It has a capacity of 43,065 acre-
feet (Denver Water Board, 1969). Its primary function is to store and 
regulate water imports through the Moffat Water Tunnel. However, it also 
has 152,931 acre-feet worth of absolutely decreed storage appropriations 
for South Boulder Creek flows. Individually these are for 11,847, 
28,006 and 113,078 acre-feet, all with appropriation dates of May 10, 
1945, (Wilkinson, 1974). The yield from this right is exported along 
with the Moffat Tunnel Water to Ralston Reservoir and then to Denver's 
Moffat water treatment plant. 
Between 1959 and 1975 the average annual yield from the Gross and 
Ralston Reservoirs storage appropriations for South Boulder Creek water 
was 6,280 acre-feet (Denver Board of Water Commissioners, 1968, 1973, 
1975). 
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The largest reservoir located entirely within the Boulder Creek sub-
basin that stores Boulder Creek flows exclusively is Bar ker Reservoir. 
This storage facility is located on Middl e Boulder Cree k and has a 
capacity of 12,000 acre-feet. It is owned by the Public Service Company 
of Colorado, and is used for power production. The City of Boulder has 
an absolutely decreed storage right of 828 acre-feet which is exercised 
by this facility, which has an adjudiction date of March 4, 1964 (Black 
and Veatch, 1974) . 
4.3.3 Pl'oposed Development 
Gross Reservoir Expansion - Gross Reservoir on South Boulder Creek 
has a present capacity of 43,065 acre-feet; however, it has 152,931 
acre-feet worth of absolutely decreed storage rights for the native sur-
face flows of this sub-basin. The primary purpose of this reservoir is 
to store Denvers water imports through the Mofat Water Tunnel. Any 
enla rgement would further facilitate this function. It would also allow 
Denver to better exercise its storage right for South Boulder Creek 
flows. However, Mr . Fischer of the Denver Water Board (1976) reports 
that the enlargement of this reservoir would be an extremely expensive 
project. Comparing the ratio of dollars spent to acre-feet of water 
realized each year makes the project low priority relative to other 
alternatives. 
Boulders Condi t ional Storage Decrees - The City of Boulder has con-
ditional decrees for two proposed municipal storage facilities which 
would be located in the mountains portion of this sub-basin; these are 
Park and Bradley Ranch Reservoirs. Park Reservoir has a decreed storage 
right for 6,767 acre-feet with an appropriation date of March 4, 1964. 
Negotiations are under way with the United States Forest Service to 
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acquire additional lands needed for this project (Black and Veatch, i974). 
Bradley Ranch Reservoir has a decreed storage right for 15,062 acre-feet 
with an appropriation date of March 4, 1964. None of the real property 
necessary for the dam and reservo ir is owned by the City (Black and 
Veatch, 1974). 
The Coal Cr eek Project - The cities of Lafayette and Louisville 
have been engated in discussions concerning the development of a pro-
posed Coal Creek project. 
Coal Creek is a tributary to Boulder Creek and joins it approxi-
mately five miles upstream from its mouth on Saint Vrain Creek. The 
Coal Creek project involves diverting water from Boulder Creek and Coal 
Creek to a reservoir for storage. Some of the water this project would 
utilize will be from irrigation rights that have been purchased by the 
municipalities involved. Other direct flow and pipeline rights would 
be used also. A portion of these direct flow rights would be converted 
to storage appropriations if the reservoir is built. During a 12 year 
study period beginning in 1959, the additional surface flows that could 
have been captured by this proposed reservoir would have occurred only 
during the high spring flows of May 1969. At that time it would have 
been possible to trap 450 acre-feet of unappropriated water before it 
left this sub-basin (Hobbs, 1976). 
The project would serve primarily to regulate with more effective-
ness the existing direct flow rights of these cities. In addition, it 
would give more flexibility to their overall supply system by providing 
the option of transferring their waste flows (through exchange) to the 
reservoir. For the Boulder Creek sub-basin, however, the project would 
provide very little additional surface water supplies. The amounts of 
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presently unappropriated water which could be captured by the proposed 
Caol Creek Project would have been equivalent to only 37.5 acre-feet 
per year during t he 1959-1970 period. 
The Un ited Sta tes Bu reau of Recl ama tion is presentl y looking at a 
justification study for this rpoject. Mr. Hobbs, President of the 
Engineering Firm Consulting on the Coal Creek Project, has stated that 
these communities will need winter storage in the future and that Coal 
Creek Reservoir could be a reality in five to ten years. 
4.3.4 Potentially Developable Surface Water Runoff Remaining - On 
the average there is very little, if any, unappropriated native su r face 
water runoff in Boulder Cr eek or its tributaries. In 1959 the United 
States Bureau of Reclamation reported that the runoff in this sub-basin 
is overappropriated by rights within the area and by downstream rights 
along the mainstem of the South Platte River. Because of this, most of 
the demands for the naturally occurring surface flows, especially from 
agriculture, have not been fully met. This is evidenced by t he aquisi-
tion of supplemental water (i.e., CBT project su pplies) by the City of 
Boulder and agricultural interests in the sub-basin. 
The proposed Coal Creek Project is a further indication that 
unappropriated water withi n this sub-basin is non existent in most years 
and undependable in the long term. This project involves the consolida-
tion of existing water rights for better management and flexibility. It 
represents one of the final options available, for water users to 
"stretch" their existing supplies. 
4.4 The Saint Vrain Creek Sub-basin 
The Saint Vrain Creek sub-basin is defined here as the dr~inage 
area of Saint Vrain Creek about USGS gaging station #06731000, "Saint 
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Vrain Creek at Mouth, near Platteville, Colorado, 11 excluding the drainage 
area of its tributary, Boulder Creek above gaging stat i on #7305, 11 Boulder 
Creek at Mouth, near Longmont, Colorado. 11 Figure 4-5 is a schematic 
drawing of the drainage basin. Gaging station #06731000 at the mout h of 
this sub-basin is located 1.3 miles upstream from the confluence of Saint 
Vrain Creek, and the South Platte River . The boundaries of the Saint 
Vrain sub-basin coincide approximately with those of Irrigation District 
#5. 
4.4. 1 Physical Cha.racter istics and Sur face Water Runoff - Saint 
Vrain Creek begins on the Continental Divide at elevations approaching 
14,000 feet. The stream, in its 60 mile journey, flows northeast to 
the plains where it joins the South Platte at elevation 4,470 feet. 
The principal mountain tributaries of Saint Vrain Creek are the 
North, South, and Middle Saint Vrain Creeks. Lefthand Creek originates 
in the mountains in the southern portion of the sub-basin and joins the 
mainstem of Saint Vrain Creek in its plains reach. In addition, outflows 
from the Boulder Creek sub-basin joins mainstem of the Saint Vrain Creek 
in its plains reach. This confluence occurs about 12 miles upstream 
from the confluence of Saint Vrain Creek and on the South Platte River. 
The Saint Vrain Creek sub-basin drains 537 square miles. The upper 
30% is mountainous, while the lower part is comprised of rolling plains . 
Precipitation in the headwaters area of the Saint Vrain Creek sub-
basin averages about 40 inches per year, and about 12 inches per year in 
its lower elevations on the plains (NOAA, United States Department of 
Commerce, 1974). The water supply of the sub-basin is derived al most 
entirely from its western mountainous area. About 75 percent of the 
surface occurs from the melting snowpac k during the May-July period . 
.-
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Figure 4-5: Schemat ic of the Saint Vrain Cree k Subbasin 
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Very little water accrues to the surface flows of the Saint Vrain Creek 
after the mainstem and tributaries leave their canyons in the foothills. 
Table 4-13 shows the average, maximum instantaneous, and minimum 
daily discharges (i n cfs), and the average, maximum and minimum yearly 
runoffs (in acre-feet), recorded at three key gaging stations within the 
Saint Vrain Creek sub-basin. The extremes of the records of the gaging 
stations located in the foothills near the canyon mouths of Saint Vrain 
Creek and its tributary Lefthand Creek, provide indications of the natu-
ral variability of the surface water runoff of this sub-basin. There is 
very little water resource development above these two gaging stations . 
However, some of the measured flow in Lefthand Creek is water that has 
been diverted from South Saint Vrain Creek for irrigation along Lefthand 
Creek downstream of the gaging station. In addition, the flow records 
of the Lyons Gaging Station, at the mouth of Saint Vrain Creek Canyon, 
excludes some native runoff which is exported from its drainage area by 
a small agricultural ditch diverting just upstream. 
The records of the Platteville Gaging Station, in the plains, when 
compared to these of the Lefthand Creek and Lyons Gaging Stations 
reflect the effects of diversions, return flows, and inflow from the 
Boulder Creek. 
Table 4-14 shows the probable flood discharges of South Saint Vrain 
Creek near Ward, Colorado for various frequencies of occurrence. This 
gaging station is located more than halfway into the mountainous portion 
of this sub-basin and near the headwaters of South Saint Vrain Creek. 
This expected runoff data provides a f urther index to the surface water 
su pp ly characteristics of this sub-basin. 
Table 4-13 Surface Water Runoff Variability within the Saint Vrain Creek Sub-basin as Indicated 
by the Extremes of the Flow Records of Several Key Gaging Stations. 
·-----------
Gdg ing 
Sla li on and 
Local ion 
h0672400 , "Saint 
Vrain Creek at 
Lyons , Co l orado" 
(near its canyon 
mouth} l / 
-
/, /24 "Le fth and 
Cree k nea r 
Bou lder , Colo rado" 
(nea r i t s c«nyon 
ll\OU th i?1 
f.0 673 1000 , "Sa int 
Vrain Cree k at 
mouth, near 
Plat t evc il l e".:l/ 
l/,,ppc11d x C, Tab l e C4- 16. 
~//\ppend x C, Table C4- 17. 






Au g. 1887-Sept 
1891 , June 1895 -
Sep t . 1975 
Oct . 1949-Dec. 
1953 , Oc L, 1955-
Dec. 1957 
Ju ly 1904- 0ec . 
1906, /\pr il -Dec . 
1915 , March 
1927- Sept. 1975 
-·-----~·---- ---- -
Recorded Discharye Recorded Runoff 
Maximum Mini mum 
Average instan taneous Daily Average Max imurn Mini mum 
·-
Acre - Acre- ~later Acr e- Water 
Cfs Cfs Da t e Cfs Oa te Fee t Fee t Yea r Fee t Year 
·----------
129.0 10, 500 June 22, 0 . 0 Jan. 19 , 93,423 166 , 000 1891 33,480 1954 
1941 20, 1922 , 
Jan . 12 , 
13 , 1950 
-- -------
40. 7 1,140 June 4, 1. 0 Jan. 4. 26,72 1 43 , 290 1957 19,300 1931 
1949 1950 
204 . 0 11, 300 Sept. 3 , 12 .0 Apri l 23 , 147 ,597 343 ,800 1942 40 ,100 1954 
1938 1935 
Table 4-14 Flood Characteristics of South Saint Vrain Creek near Ward, Colorado, (McCain and Jarrett, 1976). 
[Flood discharges for each gaging station are: (first line) values used in multiple regression 
analysis, (second line) weighted averages.] 
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The native surface water runoff of the Saint Vrain Creek sub-basin 
was estimated from the flow records of the USGS Gaging Stations 
#06724000, 11 Saint Vrain Creek at Lyons, Colorado, 11 and #7245, 11 Lefthand 
Creek near Boulder, Colorado, 11 which are seen in Tables C4-16 and C4-17, 
Appendix C, respectively. The surface water runoff below these gaging 
stations was assumed negligible. In assessing the native surface water 
runoff of the Saint Vrain drainage area man-caused effects on the flow 
records of these gaging stations were taken into account . 
The long term average native surface water runoff of the Saint Vrain 
Creek sub-basin is estimated to be 117,600 acre-feet per year; computa-
tions are given in Table A4-22, Appendix A. This was determined by 
adjusting the records of Gaging Station #06724000 for the period of 
water years 1930-1949, and those of Gaging Station #7245 for 1930-1949. 
The 1970 water year native surface water runoff of the Saint Vrain 
Creek sub-basin was estimated to have been 131,549 acre-feet, or 111 .9 
percent of the estimated long term average annual runoff; computations 
are seen in Table A4-23, Appendix A. 
The native surface water runoff during the 1953-1956 four year 
drought period averaged 78,820 acre-feet per year, or 63 .6% of the long 
term average; comp uta t ions are seen in Table A4-24, Appendix A. 
The surface water outflow of this sub-basin through the natural 
stream channel of Saint Vrain Creek contributes to the surface water 
supplies of the South Platte River-Transition Sub-basin. These flows 
are measured at USGS gaging station #06731000, 11 Saint Vrain Creek at 
Mouth, near Platteville, Colorado, 11 the annual discharge records are 
seen in Table C4-18, Appendix C. The 50 year average annual recorded 
discharge of this gaging station was 147,597 acre-feet. These flows 
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reflect the discharges of Boulder Creek, which enters Saint Vrain Creek 
about 12 miles upstream from this gaging station. Numerous diversions 
and substantial return flows occur upstream also. 
4.4.2 Existing Devel opment of Surf ace Wa t er Runoff - Figure 4-6 
shows the major ditches and reservoirs of this sub-basin in considerable 
detail. Figure 4-5 is a broader perspective depiction. 
Direct Diversion Structures - In 1959 the United States Bureau of 
Reclamation reported that the native surface water runoff of this sub-
basin was used by 45 separate canal systems which had 90 major direct 
flow rights decreed. These appropriations totaled 3,050 cfs, which is 
equivalent to approximately 2,200,960 acre-feet per year. 
The 1974 revised tabulation of Colorado Water Rights lists over 300 
absolute and conditional direct flow rights decreed to the surface water 
runoff of the Saint Vrain Creek sub-basin . Water from the mainstem of 
Saint Vrain Creek is decreed to 76 of these rights, while 19 are decreed 
to North Saint Vrain Creek and 17 are decreed to South Saint Vrain Creek. 
Lefthand Creek is appropriated by 39 decreed direct flow rights. The 
remainder of the decrees are supported by the various other tributaries, 
springs, seepages, and sloughs within this drainage area. 
There are no diversion structures which import water directly to 
the Saint Vrain sub-basin ·from watershed outside of the South Platte 
River basin. However, the Saint Vrain Supply Canal imports CBT water 
to the Saint Vrain sub- basin from the Colorado River, via the Big 
Thompson River sub-basin. Besides del i veries to CBT shareholders in 
this sub- basin, the imports through this canal include water which is 
subsequently exported (via the Boulder Creek Feeder Canal to Boulder 
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Reservoir to the Boulder su pply canal) to CBT shareholders in the Boulder 
Creek and South Platte River-Transition sub-basi ns . 
There are several diversion structures which import water to this 
sub-basin from other tributary drainage areas of the South Platte. 
These include, among others the Farmers, Boulder and White Rock, and 
Boulder and Weld Ditches (from the Boulder Creek sub- basin), and the 
Stanely, Lupton Bottom, Meadow Island, and Beeman Ditches (from the 
South Platte River-Transition sub-basin). These ditches are seen in 
Figure 4-5. 
Through an analysis performed in section 2.5.3 and 2.5 .4 of 11 South 
Platte River Basin Agricultural Water Demands, 1970-2020 11 (Janonis and 
Gerlek, 1977), it was estimated that on the average, 1,240 acre-feet 
per year is imported to this sub-basin through turnouts from ditches 
originating in the Boulder Creeks sub-basin, and 92,288 acre-feet from 
those originating in the South Platte River Transition sub-basin. This 
water is used for irrigation in the Saint Vrain sub-basin. 
There are several diversion structures which export the native 
surface water runoff of this sub-basin to other tributary drainage 
areas of the South Platte. The major exporters are the Supply Ditch 
and the Highland Ditches, which divert water from Saint Vrain Creek 
near its canyon mouth and traverse back and forth along the plains sec-
tion of the Saint Vrain Creek-Big Thompson River Divide supplying water 
to tracts of irrigated agriculture on both sides . 
Through an analysis performed in section 2.5.2 of 11 South Platte 
River Basin Agricultural Water Demands, 1970-2020, 11 (Janonis and Gerlek, 
1977), it was estimated that on the average, 37,530 acre-feet per year 
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of the. native surface water runoff of this sub-basin is exported to the 
Big Thompson River sub-basin. 
The 1970 State Engineer's annual report showed that 45 ditches had 
reported diverting a total of 100,808 acre-feet of water from the Saint 
Vrain Creek sub-basin (Irrigation District #5) in that water year. This 
represents approximately 76.6% of that water years native su rface water 
runoff of this sub-basin. While this total does not include all diver-
sions, it does represent the bulk of the water diverted in that water 
year. This water was used primarily for irrigation. Included in this 
amount is water transported out of the sub-basin for use elsewhere. 
These ditches also include return flows from prior uses by upstream 
ditches. 
StoPage Facilities - In 1959 the United States Bureau of Reclamation 
reported that there were 55 reservoirs whose rights were dependent on the 
native surface water runoff of the Saint Vrain Creek drainage area. 
Their aggregate decreed storage rights were worth 42,200 acre-feet, while 
their corresponding storage capacity was 35,000 acre-feet. The dif-
ference was apparently attributable to conditional decrees associated 
with future expansions. 
The 1974 revised tabulation of Colorado Water Rights lists about 190 
absolute and conditional storage rights decreed for the surface water 
runoff of the Saint Vrain Creek drainage area. Water from the mainstem 
of Saint Vrain Creek is decreed to 97 of these storage rights, while 
nine decrees are for water from North Saint Vrain Creek and nine are 
for water from South Saint Vrain Creek. The remainder were supported by 
the various other tributaries, springs, seepages, and sloughs within 
Irrigation District #5. 
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Table 4-15 lists the major reservoirs with absolutely decreed stor-
age rights to the native surface water runoff of the Saint Vrain Creek 
sub-basin and their storage history during the 1970 water year. These 
63 reservoirs represent the bul k of t he existing storage capacity used 
to capture the runoff within the Saint Vrain sub-basin. The May l, 
1970 total storage was 55,820 acre-feet, which represents about 47.5% 
of the estimated long term average annual native surface water yield of 
the Saint Vrain Creek sub-basin. 
The reservoirs on this list that have appropriations for Sou th Saint 
Vrain Creek, Middle Saint Vrain Creek, and North Saint Vrain Creek and 
the various other minor tributaries of Saint Vrain Creek are all located 
in the mountains portion of this sub-basin. Moettler Reservoir, however, 
which obtains water from Walker Gulch, is located on the plains. 
Generally, the reservoirs in the mountains are onstream and are used for 
municipal water storage. The reservoirs which store water from the main-
stem of Saint Vrain and Lefthand Creeks are located in the plains, 
except for Lefthand Park and Swede Reservoirs, both of whi~h divert 
water from Lefthand Creek in the mountains. Generally, the reservoirs 
in the plains are located off stream in shallow depressions, and they 
are used to store irrigation water. Most of these reservoirs have 
capacities less than l ,000 acre-feet, and have high evaporation and 
seepage losses. 
From USGS maps it was found that the Ish, Highland #2, Thomas and 
Hill Reservoirs, among others, lie outside of its boundaries. While these 
reservoirs have decreed storage rights to flows within the Saint Vrain 
sub-basin, some of these outlying storage facilities also depend on 
appropriations of water from other watersheds . 
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Table 4-15 Amounts of Water in Storage During the 1970 ~~ater Year in 
Reservoirs Having Absolutely Decreed Storage Rights to the 
Native Surface Runoff of the Saint Vrain Creek Sub-basin 
(Division l Water Commissioner, 1970). 
I Amount in Storage (acre-feet) 
Name Source 11-1-69 5-1-70 10-31 -70 
Mulligan St. Vrain 50 50 50 
Myron Isabel 1 St. Vrain 60 60 70 
Oli garchy No. 1 St . Vrain 1,737 l, 737 1,640 
Parmalee St. Vrain 30 30 40 
Pleasant Va 11 ey St. Vrain 2, 489 2,428 2, 428 
Sanborn St. Vrain 150 200 140 
Crystal St. Vrain 100 118 110 
Culver St. Vrain 130 134 130 
Divide St . Vrain 300 300 340 
Foothills St. Vrain 2,1 03 3,767 2,22 5 
Genevieve St. Vrain 50 80 50 
McKay St. Vrain 40 40 45 
Marie St. Vrain 150 200 150 
Marsha 11 St. Vrain 24 24 24 
Miantenoma St. Vrain 110 140 100 
Minnie St. Vrain 73 73 70 
Thomas St. Vrain 30 180 230 
Union (Calkins La ke) St. Vrain 11,265 12,715 12,715 
\.Ja 1 ker St . Vra in 60 77 50 
Zimbeck St. Vrain 50 62 50 
Bell mire St. Vra i n 20 20 20 
Cal kins Lake St. Vrain 48 120 44 
Clennon St. Vrain 40 120 45 
Clark -St. Vrain 60 72 80 
Clover Basin St. Vrain 450 475 350 
Hayden St. Vrain 44 44 39 
Hei·li tt St. Vrain 34 34 34 
Highland Lake St. Vrain 500 600 500 
Highland No. 1 St. Vrain 313 313 874 
Hig hland No . 2 St . Vrain 2,377 2,377 2,3 98 
Highland No . 3 St . Vrain 389 1 , 037 l , 184 
Hi 11 St. Vrain l 04 104 120 
Holt St . Vrai n 140 140 150 
Ide & Starbird No. 1 St. Vrain l 00 100 11 0 
Ide & Sta rbird No. 2 St . Vra in 50 50 50 
Independent St. Vrain 100 164 120 
McCall St. Vrain 500 500 500 
Little Gem St. Vrain 70 70 80 
Logan St. Vrain 28 28 28 
Akers & Tarr St. Vrain 550 700 550 
Kistler & Holliday St. Vra in 5 5 5 
Knou th St . Vrain 138 138 138 
Mccaslin St. Vrain 100 100 110 I 
I 
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Table 4-15 Conti nued 
l ' Amount in Sto rage 
I (acre -feet) 
Name Source 11 -1- 69 ·t 5-1-70 I 10- 31 -70 
McIntosh St. Vrai n 2, 202 2, 459 2, 202 
Balli nger St. Vra i n 6 9 
,. 
0 
Baxter St. Vrain 60 1-60 60 
Subtota 1 St. Vrai n 27, 429 32, 354 30, 454 
Isabelle s . St. Vrain N.A. N.A. N.A. 
Subtota l s. St. Vrain - I - -
Ha rt ford M. St. Vrain 87 87 60 
Green Lake M. St. Vrai n 120 120 120 
Subtotal M. St. Vrain 207 207 180 
Arbu cl e No. 2 M. Fk. N. St . 410 490 944 
Vra in 
Arbucle No. 4 s. Fk. N. St . 420 420 420 
Vra i n 
Copeland N. St . Vrain 50 50 50 
'Button Rock N. St. Vrain 14,201 13, 398 13,398 
Subtota 1 N. St. Vrain 15, 081 14,3 58 I 1 4,812 
Al len Lake Left Hand 700 700 700 
Left Hand Vall ey Left Hand 3 ,783 3, 783 3,783 
Left Hand Par k - Left Hand 1, 548 1, 548 1 ,496 
Left Hand Left Hand 180 180 184 
Lagerman Left Hand 200 240 240 
Gold Lake Left Hand 300 350 280 
Sv1ede Left Hand 170 170 180 
Subtotal Left Ha nd 6,881 6, 971 6 ,863 
Creek 
Supply No . l Big Cas cade 120 160 296 
Moeller \>/al ker Gulch 50 50 50 
Beaver Park Beaver Creek 1, 935 1 , 720 2, 04 6 
Subtota l Other Minor 2, l 05 1 , 930 2, 392 
' St. Vrain 
Creek Tribs. 
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Table 4-15 Continued 
Amount in Storage 
(acre-feet) 
Name Sou rce 11-1-69 5-1-70 10-31-70 
' Grand Tota 1 Entire St. 51,703 55,820 54,701 
Vrain Cree k 
Sub-basin 
Note : Some of these reservoirs are located outside of the Saint Vrain 
Cree k drainage area and have absol utely decreed storage 
appropriations to the surface water runoff of other watersheds. 
Therefore, their respective amounts in storage are not necessarily 
from the Saint Vrain Creek Sub- basin alone. 
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The largest storage facility within the sub-basin is Button Rock 
Reservoir. It is owned by the City of Longmont, and is located on North 
Saint Vrain Creek. The reservoir has a storage capacity of 16,085 acre-
feet and maximum surface area of 221.8 acres (McCall, Ellingson, 1969). 
Therefore, the avearage depth of this reservoir when full is about 73 
feet. Preliminary investigations concerning the location of a storage 
facility for Longmont at this stte were initiated in the 1920 1 s . However, 
the active pursuit of this project did not begin until the 1960 1 s. Con-
struction began in the spring of 1967 and the Button Rock Dam was com-
pleted two years later. There are three absolutely decreed storage 
rights associated with this reservoir that total 17,962.2 acre-feet. 
Individually they are for 1765.0, 2866.5 and 13330.7 acre-feet with 
appropriation dates of February 18, 1910, July 3, 1926, and May 27, 1967 
respectively (Cinea, November 4, 1976). On May 1, 1970 this reservoir 
had 13,398 acre-feet in storage, which represented one fourth of the 
runoff of Saint Vrain Creek that was in storage at that time. 
Longmont also owns two conditional storage decrees for Button Rock 
Reservoir. They are for 32551. 1 and 1515.8 acre-feet with appropriation 
dates of May 27, 1967 and November 13, 1964 respectively (Cinea, November 
4, 1976). While Longmont is showing due diligence in accordance with 
the law to keep these decrees viable, plans for the future expansion of 
Button Rock Reservoir are still in the preliminary stages (Cinea, 
November 17, 1976). 
The second largeststorage reservoir which has rights to surface 
water of the Saint Vrain system is Union Reservoir (which is sometimes 
called Calkins Lake). It is also located within the sub-basin, but in 
the plains. The reservoir is owned by the Bijou and Union Ditch Company, 
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and is used to store irrigation water. It has a capacity of 12,739 
acre-feet (Anderson, 1961) and maximum surface area of 746 acres (USGS, 
1973c). The average depth of this la ke when full is about 17 feet. The 
Oligarchy Ditch delivers water to this reservoir from the mai nstem of 
the Saint Vrain Creek. Information on the storage rights of this 
reservoir to Saint Vrain Creek were not available. 
_ Uni on Reservoir also has an absolutely decreed storage right to 
Spring Creek, a minor intermittant plains tributary of Saint Vrain Creek 
who 1 s drainage area this reservoir is located in. This right is for 
138 acre-feet and its appropriation date is June l, 1879 (Wilkinson, 
1974) . On May 1, 1970 this reservoir had 12,715 acre- feet in storage. 
This represents about one fifth of the native surface water runoff of 
the Saint Vrain sub-basin that was in storage at that time . 
The Boulder Reservoir, located in the Saint Vrain sub-basin, pri-
marily stores water imported from other watersheds. It receives CBT 
project water, transported into the Saint Vrain sub-basin by the Saint 
Vrain Supply Canal; the stored water is subsequently exported by the 
Boulder Feeder Canal . This 12,800 acre-feet reservoir also has an 
absolutely decreed storage right and a conditionally decreed storage 
right to water from the ma instem of Saint Vrain Creek. Their amounts 
are for 10,591 and 2,679 acre-feet respectively. Both have appropria-
tion dates of April 19, 1954 (Wilkinson, 1974) . The yield from the 
absolutely decreed right is delivered to this reservoir, along with its 
CBT water, through the Boulder Supply Canal . 
4.4.3 Proposed Development 
The Coffintop Reservoir Project - The Coffintop Reservoir Project 
is currently being stud ied for feasibility by the Saint Vrain and 
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Lefthand Water Conservancy District. The United States Army Corps of 
Engineers is conducting studies relative to its utility for flood control. 
The dam would be an earthfill type located on South Saint Vrain 
Creek just above its confluence with the North Saint Vrain Creek near 
the mouth of the Saint Vrain Canyon. Three reservoir sizings are under 
construction; these are for 42,000 acre-feet, 58,000 acre-feet, and 84,000 
acre-feet, respectively. A tunnel would aacompany the largest sized pro-
posal diverting water from the North Saint Vrain Creek (Brand, 1976). 
The Coffintop Reservoir project would be a multipurpose endeavor 
by municipal, industrial, and agricultural interests and would involve 
the transferring of some existing water rights to it for storage. In 
addition, an application for a storage right has been filed with the 
courts so that this project may capture excess surface flows. 
It has been estimated that the high spring runoff in this sub-
basin has unappropriated water equivalent to an annual average of 3,200 
acre-feet on the South Saint Vrain Creek and 4,800 acre-feet on the North 
Saint Vrain Creek (Brand, 1976). In its largest size envisioned, the 
proposed Coffintop Reservoir would divert both of these amounts and thus 
make available to the sub-basin an additional 8,000 acre-feet of surface 
water supplies. The proposal for the two smaller projects would capture 
only the excess on South Saint Vrain Creek or 3,200 acre-feet per year 
(Brand, 1976). 
An economic analysis performed by the Saint Vrain and Lefthand 
Water Conservancy District showed that the Coffintop Reservoir Project 
will not be financially feasible until 1983-1990. However, a series of 
dry years could make earlier construction a possibility (Sigg, 1976). 
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The Geer Canyon Reservoir Project - The Geer Canyon Reservoir Pro-
ject is also being i nvestigated for feasibility by the Saint Vrain and 
Lefthand Water Conservancy District. It would involve an earth fill dam 
located on the Lefthand Creek about 14 miles upstream from its confluence 
with the mainstem of ·the Saint Vrain Creek. An application for a storage 
right for this reservoir has been filed with the courts. Because of the 
lack of data concerning the surface flows of Lefthand Creek, correlation 
studies using the historical flows of the South Platte are being made 
(Brand, 1976). Preliminary estimates of storage capacities for the 
project are at 25,000 acre-feet for agricultural use and 25,000 acre-feet 
for flood control. Potential yields from the storage appropriations will 
be assessed and the total sto rage capacity will be adjusted accordingly 
after correlation studies concerning flow variations of Lefthand Creek 
are complete. 
4.4.4 PotentiaZZy DeveZopabZe Surface Water Runoff Remaining - In 
1959, the United States Bureau of Reclamation reported that on the 
average, existing rights utilize most of the runoff naturally accruing 
to the Saint Vrain Creek. However, irrigators in this sub-basin have 
experienced shortages in drought years and are presently relying on 
supplemental water supplies from outside the sub-basin (i.e., CBT pro-
ject water). 
It has been estimated that the su rface water runoff of Saint Vrain 
Creek at its canyon mouth presently carries an equivalent of 8,000 acre-
feet or unalpropriated water each spring. While these flows are pre-
sently wasted, they have been conditionally decreed to water users within 
this sub-basin. 
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It appears that if and when Button Rock Reservoir is expanded and 
the Geer and Coffintop Reservoirs are built, the runoff of this sub-
basin will be appropriated to the point where any additional development 
will not be feasible. The conditional water rights and filings asso-
ciated with these projects would increase the storage capacity available 
to the runoff of the Saint Vrain sub-basin by more than 100%. 
4.5 The Big Thompson River Sub-basin 
The Big Thompson River sub-basin encompasses the drainage area of 
the Big Thompson River above USGS gaging station #06744000 , "Big Thompson 
River at Mouth, near La Salle, Colorado." Figure 4-7 is a schematic 
drawing of the sub-basin. The La Salle Gaging Station is located 1.6 
miles upstream from the confluence of the Big Thompson River and the 
South Platte River. The boundaries of the sub-basin coincide approxi-
mately with those of Irrigation District #4. 
4.5. 1 Physical Characteristics and Surface Water Runoff - The Big 
Thompson River, the third largest tributary of the South Platte River, 
originates on the Continental Divide at elevations ranging to 14,000 
feet. It flows about 65 miles due east to the plains and its confluence 
with the South Platte River. This juncture occurs about three miles 
south of the town of La Salle at an elevation of 4,675. 
The principal mountain tributaries of the Big Thompson are: the 
North Fork, Fall River, and Glacier Creek. Buckhorn Creek and the 
Little Thompson River originate in the mountains also but join the main-
stem in the plains. 
The Big Thompson River sub-basin drains 828 square miles. The 
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Most of ·the diversions and cons umptive uses of its surface water supplies 
occur in the plains. 
Precipitation in the headwaters of the Big Thompson River averages 
about 40 inches per year, and about 14 inches per year in the lower ele-
vations (NOAA, United States Department of Commerce, 1974). About 70 
percent of the stream flows occur between May and July from melting snow 
pack in the higher elevations. Very little water accrues to the surface 
flows of the Big Thompson sub-basin after its mainstem and tributaries 
leave their canyons in the foothills. 
The stream is subject to flash floods. One of the most tragic 
floods in the history of Colorado resulted from a torrential storm 
which dropped 12 inches of rain on this sub-basin on the night of July 
31, 1976 (USGS, 1976). The subsequent flash flood started in the main-
stem of the Big Thompson River at Estes Park, and funneled through the 
narrow Big Thompson canyon. The flood dissipated rapidly in the plains 
as the discharge was reduced by valley storage. While the flood lasted 
only a few hours, it left more than 140 dead and caused 16.5 million 
dollars worth of damage (USGS, 1976). The discharge at the mouth of 
the Big Thompson canyon was estimated to peak at 31,200 cfs or about 
120 times the average flow (USGS, 1976). 
Table 4-16 shows the average, maximum instantaneous and minimum 
daily discharges (in cfs), and the average, maximum and minimum yearly 
runoffs (in acre-feet), recorded at four key gaging stations within the 
Big Thompson River sub-basin. The extremes of the records shown are 
indicative of the natural variability of the surface water runoff of 
this sub-basin. There is very little water resource development above 
these three gaging stations except for use of the mainstem of the Big 
Table 4-16 Surface Water Runoff Variability within the Big Thomp son River Sub-basin as Indicated 
by the Ex tremes of the Flow Records of Several Key Gaging Stations . 
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Thompson River as a part of the Colorado Big Thompson project . It 1 s 
operation has a significant effect on flows of the mainstem, and con-
sequently on the recorded flows at the Loveland Gaging Station. Also 
flows at the Loveland Gagi ng Station are affected by several medium sized 
reservoirs and also diversions above. A comparison of the records of the 
La Salle Gaging Station at the mouth of the Big Thompson River with 
those of the three gaging stations upstream indicate the effect of diver-
sions and return flows in between. 
The native surface water runoff of the Big Thompson River sub-basin 
was estimated from the records of the USGS gaging stations #06738000, 
11 Big Thompson River at Mouth of Canyon, near Drake, Colorado; 11 11 6-7420, 
11 Little Thompson River near Berthoud, Colorado; 11 and #7395, 11 Bu ckhorn 
Creek near Masonville, Colorado . 11 These records are given in Tables 
C4-20, C4- 19, and C4-21, respectively, in Appendix C. Below these gaging 
stations from the canyon mouths of the Big Thompson River, the Little 
Thompson River, and Buckhorn Creek, the surface water runoff was assumed 
negligible. In assessing the native surface water runoff above these 
gaging stations, man-caused upstream effects on their flow records were 
taken into account. Some of these were noted above. From these adjust-
ments, the long term average native surface water runoff of the Big 
Thompson River sub-basin is estimated to be 147?600. acre-feet per year; 
computations are seen in Table A4-25, Appendix A. This was determined 
by adjusting the records of the Drake Gaging Station #06738000 for the 
period of water years 1930 to 1949, the Little Thompson Gaging Station 
#6-7420 for the period 1930 to 1949, and the Buckhorn Creek Gaging 
Sta ti on #7395 for the period 1930 to 1949 . 
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The 1970 water year native surface water runoff of the Big Thompson 
River sub-basin was esti mat ed to be 177
1
0Q6 ac re-feet orl l 9. 9% of the 
long term average annual; computations are seen in Table A4-26, Appendix 
A. The na t ive surface wat er runoff availabl e to t his su b- basin du ring 
the 1953-1956 four year drought period averaged 93 1 ~Q3 acre-feet per 
year, or 63.6% of the long term average; computations are seen in Table 
A4-27, Appendix A. This was determined by adjusting the records of these 
gaging stations for the 1953 - 1956 period. 
The surface water outflow of this sub-basin through the natural 
stream channel of the Bi g Thompson River contributes to the surface 
water supplies of the South Platte River-Transition sub-basin. These 
flows can be measured at USGS gaging station #06744000, 11 Big Thompson 
River at Mouth , near La Salle, Colorado, 11 whose annual records are seen 
in Appendix C, Table C4-22. The 1915, 1928-1975 49 year average annua l 
discharge reco rded by this gaging station was 51,191 acre-feet . 
4.5 .2 Existing Development of t he Sur face Water Runoff - Figure 
4-8 shows the major ditches and reservoirs of the Big Thompson sub-basin 
(Irrigation District #4) . Figure 4-7 is a perspective drawing of the 
sub-basin. 
Direct Diversion Structures - In 1959 the United States Bureau of 
Reclamation reported that t here were 30 major canal systems and 75 major 
decreed direct flow rights for the native surface water runoff of this 
sub-basin . These appropriations totaled 2,730 cfs which is equivalent 
to approxi mately 1,976,520 acre- feet per year. 
The 1974 revised tabulation of Colorado water rights li sts abo ut 265 
absolute and conditional direct flow rights decreed to the surface water 
runoff of the Big Thompson Rivers hydrological dra i nage area. Water from 
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the mainstem of the Big Thompson River is decreed to 157 of these rights, 
with 20 to the Little Thompson River. Buckhorn Creek is appropriated by 
12 decreed flow rights. The remainder are supported by the various other 
tributaries, springs, seepages, and sloughs within this drainage area. 
There are two diversion structures which import water directly to 
the Big Thompson River sub-basin from watersheds outside of the South 
Platte River Basin; these are the Alva B. Adams Tunnel and the Eureka 
Ditch. Their imports presently average 277,626 and 82 acre-feet per year 
from Tables 83-3 and B3-2, respectively. While all of the imports 
through the Eureka ditch are used within this sub-basin, a large part 
of those through the Alva B. Adams tunnel (which is the importation 
facility of the CBT project) are subsequently exported for uses elsewhere 
in the South Platte River Basin. 
There are several diversion structures that import water to this sub-
basin from other watersheds of the South Platte River basin. The largest 
of these are the Supply Ditch and the Highland Ditch, which deliver water 
from the Saint Vrain Creek sub-basin. Through an analysis performed in 
section 2.5.2 of "South Platte River Basin Agricultural Water Demands, 
1970-2020 11 (Janonis and Gerlek, 1977), it was estimated that on the 
average; 37,530 acre-feet per year is imported to this sub-basin through 
turnouts from ditches originating in the Saint Vrain Creek sub-basin. 
There are about six diversion structures which export water from 
the Big Thompson sub-basin. In terms of volume, the largest are the 
Charles Hansen Feeder Canal and the Saint Vrain Supply Canal. These 
structures are components of the distribution system for the CBT project, 
which uses water from the Colorado River. The Charles Hansen Feeder 
Canal also has an absolutely decreed ditch right for 450 cfs of native 
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runoff from the mainstem of the Big Thompson River. The priority date 
of this appropriation is September 14, 1933 (Wilkinson, 1974). In addi-
tion, the Dille Tunnel, which can be interconnected with this canal, has 
direct flow rights to the mainstem of the Big Thompson River. One is 
conditionally decreed for 385 cfs and the other is absolutely decreed 
for 208 cfs. The appropriation dates of both of these are September 14, 
1933 (Wilkinson, 1974). The yield from these rights, along with the 
imported Colorado River Basin water, are exported through the Charles 
Hansen Feeder Canal to Horsetooth Reservoir in the Cache La Poudre 
River sub-basin, and then to CBT sharefholders in that sub-basin. The 
Saint Vrain Supply Canal, originating at Carter Lake, exports water from 
this sub-basin to CBT shareholders in the Saint Vrain Creek, Boulder 
Creek, and South Platte River-Transition sub-basins. The Carter Lake 
Supply Canal has a conditionally decreed ditch right for 300 cfs from 
the mainstem of the Big Thompson River. The priority date of this 
appropriation is also September 14, 1933 (Wilkinson, 1974). The stream 
channel of the Big Thompson River is used also to export some of the CBT 
project water to users downstream along the South Platte. 
There are several other diversion structures which also export the 
native surface water runoff of this sub-basin . These include, among 
others, the Grapevine and Boomerang laterals, and the Louden Ditch 
(which export water to the Cache La Poudre Sub-basin), and the Evans 
Town Ditch (which exports water to the South Platte River-Transition 
sub-basin). Through an analysis performed in section 2.5.2 of 11 South 
Platte River Basin Agricultural Water Demands 1970-2020,'' (Janonis and 
Gerlek, 1977) it was estimated that on the average, 31,344 acre-feet 
per year is exported through ditch turnouts to the Cache La Poudre 
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Sub-basin, and 7,000 acre-feet per year is exported to the South Platte 
River Transition sub-basin. 
The 1970 State Engineer's report showed that 37 ditches had reported 
diverting a total of 153,970 acre-feet of water from the Big Thompson 
River in that water year. This represents approximately 87.0% of the 
native surface water runoff that occurred in this sub-basin during the 
1970 water year. While this total does not include all diversions, it 
does represent the bulk of the water diverted in that water year. This 
water was primarily used for irrigation. The diversions also include 
some return flows from prior uses. In addition, this total diverted 
amount includes some water that was transported out of the Big Thompson 
River sub-basin for use elsewhere. Table 4-17 is a listing of the 
major diverters of surface water runoff from the Big Thompson River 
sub-basin and their 1973 diversions. 
Storage Facilities - In 1959 the United States Bureau of Reclamation 
reported that there were 14 reservoirs whose rights were dependent on the 
native surface water runoff in the Big Thompson River sub-basin. Their 
decreed storage rights were worth 101,000 acre-feet. 
The 1974 revised tabulation of Colorado Water Rights lists about 80 
absolute and conditional sto rage rights decreed for the native surface 
water runoff of this sub-basin water. Some 49 decrees are for water 
from the -mainstem of the Big Thompson and five are for water from the 
Little Thompson River. Runoff from Buckhorn Creek supports two decreed 
storage appropriations, while the remainder are for water from the 
various other tributaries, springs, seepages, and sloughs within this 
sub-basin. 
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Table 4-17 The Major Direct Diversion Structures in the Big Thompson 
River Sub-basin and their 1973 Diversions (Toups, 1975). 
Structure St ream Source 1973 Diversion 
Name (Diversion Point) (acre-feet) 
Evans town Ditch Big Thompson River N .A. 
-
Thomas and Platte Ditch Big Thompson River N.A. 
Hi 11 sboro Ditch Big Thompson River ·15, 500 
Farmers Ditch Big Thompson River 5,000 
Big Thompson Ditch Big Thompson River 10,770 
No. 2 
Big Barnes Ditch Big Thompson Ri ver N.A. 
Loveland and Greeley Big Thompson River 21,500 
Cana 1 
Louden Ditch Big Thompson Ri ver 12,700 
Home Supply Ditch Big Thompson River 14 , 000 
Handy Ditch Big Thomp son River 12,300 
Total - l 91 , 770 
Note : Some of these ditches also have direct flow rights to the 
various tri buta ries of the Big Thomp son River that t hey 
intercept on their way to outlying agricultural acreages . In 
addition, some of the diverted water was put to storage and some 
was applied to lands ly ing outside of the Big Thompson River 
Sub-basin . 
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Table 4-18 lists the major reservoirs with absolutely decreed 
storage rights to the native surface water runoff of the Big Thompson 
River sub-basin and their amounts in storage during the 1970 water year. 
The list does not include Carter or Horsetoo th Reservoi rs. Although the 
main purpose of the two reservoirs is to store CBT project water, they 
also have absolutely decreed storage rights to the surface water from 
this sub-basin. Information on the yield of these rights during the 
1970 water year was not available. The total amount in storage on May 1, 
1970 of the 19 reservoirs listed in Table 4-18 which excludes Carter and 
Horsetooth Reservoirs, represents about 65. 7% of the estimated long term 
ave rage annual native surface water yield of this sub-basin. 
With the exception of Lawn Lake Reservoir, which lies in the moun-
tains, all of the reservoirs in Table 4-18 are located in the plains 
portion of the Big Thompson River sub-basin. Generally, these are 
shallow off stream depressions and are used for the storage of irriga-
tion water. 
Some of the storage facilities in this sub-basin, which includes 
among others the Ish Reservoir, also store water imported from other 
sub-basins of the South Platte River basin. Carter Lake is the only 
major reservoir located within this sub-basin that is used to store 
wa ter imported from outside of the South Platte River basin. It has a 
live storage capacity of 108,924 acre-feet, a ma ximum surface area of 
1,1 44 acres, and is located in the foothills west of Berthoud be tween 
two hogbacks. Carter Lake is one of the key east slope storage facili -
ties of the CBT Project, storing water imported from the Colorado River 
basin. Occasionally, however, it is used to store the native surface 
flows of this sub-basin. It has an absolutely decreed storage right for 
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Tab le 4-18 Amou nts in Storage During the 1970 Water Year of the Maj or 
Reservoirs with Absolutely Decreed St orage Rights to the 
Native Surface Water Runoff of the Big Thompson River 
Su b-basin (Division I Water Commi ssioners, 1970). 
Amount in Storage 
(acre- feet) 
Name Sou rce 11-1 - 69 5-1-70 110-31-70 
Lone Tree Big Thomps on 
I 
8,525 7, 854 7,254 
Lon Hagler Big Thompson 4,701 4 ,663 1 ,262 
Mariano Big Thompson 2, 853 5,493 5,182 
Lake Loveland Big Thompson 12,492 10,411 12, l 53 
Boyd Lake Big Thompson 29,372 42,498 43,960 
Horseshoe Big Thompson 7, 170 5,877 6,274 
i~e 1 sh Big Thompson 6,013 6, 468 6,514 
Rist Benson Big Thompson 456 372 450 
Geo . Rist (Buckingham) Big Thompson 284 231 371 
Fairport Big Thompson 269 269 308 
Cemeta ry Big Thompson 379 379 364 
South Side Big Thompson 299 334 339 
Donath Big Thompson 373 346 351 
Oklahoma Big Thompson 392 384 434 
Loveland Lake Big Thompson l ,37 5 1,764 1,545 
Subtotal Big Thompson 74,953 87,343 86,761 
Boulder- La rimer (Ish) Little Thompson 4,110 6,693 3,264 
Subtotal Litt 1 e Thompson 4,110 6,693 3,264 
Hertha Dry Creek 1 ,063 1,307 764 
Lawn Lake Roaring Fork 817 817 81 7 
Ryan Gulch Ryan Gulch 582 812 828 
Subtota 1 Other minor Trib - 2, 462 2,936 2,4 09 
uta ri es 
Grand Total Ent ire Big Thomp- 81,525 96,972 92,434 
son River sub-
basin 
Note: Some of these rese rvoirs also sto re imported wa ter as they have 
absolutely decreed rights to the surface water runoff of othe r 
South Platte Sub-basins as well. Therefore, their amounts in 
st orage do not necessarily refl ect only the yield from t heir 
rights to wate r from this sub-basin. In addition, some are 
located outside of sub- bas in. This list does not include Horse-
tooth or Ca rter Reservoirs. Although these storage facilities 
prime function is to store CBT project water imported from the 
Colorado River Basin, they do have absolutely decreed storage 
ri ghts to the surface water from this sub-basin . Information 
on the yie ld of these rights which are known to be minor or 
nothing in most years were not available. 
I 
224 
112,830 acre-feet of water from the mainstem of the Big Thompson River 
with an appropriation date of August 1, 1935 (Wilkinson, 1974). When 
this water is available, it is delivered through the Carter Lake pressure 
tunnel and conduit, a component of the CBT Project. 
Of the other reservoirs located within this sub-basin, Boyd Lake is 
the largest. This reservoir is located in the plains in an off stream 
depression just north and east of Loveland. It is owned by the Loveland 
and Greeley Irrigation Company and has an absolutely decreed storage 
right for 48,564 acre-feet of water from the mainstem of the Big Thompson. 
The priority date of this appropriation is April 28, 1902 and the basin 
rank is 1,386 (Wilkinson, 1974). The yield from this right is delivered 
by a turnout from the Louden Ex~ension Ditch and the Big Barnes Ditch 
via Horseshoe Lake and Lake Loveland. On May 1, 1970 this reservoir had 
42,498 acre-feet ~n storage. This represents about 43% of the total 
amount of the sub-basins native surface water runoff in storage at that 
time. 
Horsetooth reservoir is the only major reservoir located outside of 
the Big Thompson sub-basin that has an absolutely decreed storage right 
to its native water runoff. It is l ocated in the Cache La Poudre River 
sub-basin, has a live storage capacity of 143,486 acre-feet, and a maxi-
mum surface area of 1,873 acres (USBR, 1968). Horsetooth is the other 
key east slope storage facility for the CBT Project which stores imports 
from the Colorado River basin . Occasionally, however, it is also used to 
store the native surface water runoff of the Big Thompson River sub-basin. 
It has an absolutely decreed storage right for water from the mainstem 
of the Big Thompson River in the amount of 153,252 acre-feet with a 
priority date of August 1, 1935 (Wilkinson, 1974). When this water is 
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available, it is delivered by the Charles Hansen Feeder Canal, a compo-
nent of the CBT Project. 
4.5.3 Potentially Developable Surf ace Water Runoff Remaining - In 
1959 the United States Bureau of Recl amation judged that the principal 
tributaries of the Big Thompson River, the Little Thompson River and 
Buckhorn Creek, were fully appropriated and could not support further 
development . Furthermore, they reported that the mainstem of the Big 
Thompson Ri ver appeared to be over appropriated as the irrigated agricul-
ture it serves has experienced severe shortages in the past. This 
situation has been considerably alleviated by the dependable supply of 
supplemental irrigation water brought from the west slope by the CBT 
Project. 
As is the case with all of the South Platte Front Range tributaries, 
existing absolutely decreed water rights can absorb above average flows 
if they appear coincidental with demands. This however, does not always 
happen and occasionally some water is lost to this sub-basin. In addi-
tion, as with all the Front Range tributaries, hydrological events of 
an extreme nature do occur periodically. In August, 1976, intensive 
rainfall on this sub-basin caused exceptionally high surface flows 
(more than 100 times of average) on the mainstem of the Big Thompson 
River. However, the creation of a storage facility in this sub-basin 
to ca pture these rare flows of unappropriated water, which may occur 
once in every several hundred years, is not feasible. A more appropriate 
strategy might be to build a reservoir on the South Platte in the plains, 
below the Front Range tributaries to capture such flows from all of the 
tributaries. 
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4.6 The Cache La Poudre River Sub-basin 
The Cache La Poud re River sub- basi n encompa sses t he drainage area 
of the Cac he La Poudre River above US GS gaging station #06752500, 11 Cache 
La Pou dre Ri ver nea r Greeley , Col orado . 11 This gaging stati on is l ocated 
3. 0 miles upstream from t he confluence of t he Cache La Poudre River with 
the South Platte River . The boundaries of the sub-basin coincide approx-
imately with those of Irrigation District #3. Figure 4-9 is a schematic 
drawing of the sub- basin . 
4. 6.1 Physical Characteris t i cs and Surface Wa t er Runoff - The Cache 
La Poudre River is the largest tributa ry of the South Platte River. It 
originates on the Continental Divide and on the divide between the North 
and South Platte River basins; elevations exceed 13,000 feet . From its 
headwaters, the Cache La Poudre River flows about 50 miles in a northeast 
direction to its canyon mouth . From this point it f l ows southeast over 
the open plains for about 35 miles until i t meets the South Platte just 
east of Greeley, at an elevation of 4,610 feet . 
The principal mountain tributaries of the Cache La Poudre River are 
the North Fork, the South Fork, and El khorn Creek . Boxelder Creek and 
Fossil Creek originate in the foothills and join the Cache La Poudre in 
the plains below Fort Collins. 
The Cache La Poudre Sub- basin dra ins 1,877 square miles; about half 
of this area is mountainous. The lower elevati on portion is rolling 
plains. Most of the diversions , uses, and return flows are in the 
plains . A small portion of the sub-basin, about 160 square miles, is in 
Wyoming . 
Preci pitat i on in the headwaters of this sub- basin average from 20 
to 40 inches per year; in the lower eleva t ions, in the plains , it is 
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about 12 inches per year (NOAA, United States Department of Commerce, 
1974). Nearly all of the surface water supply of this sub-basin is 
derived from melt ing snow pack in the mountains. Very little virgin 
water accrues to the surface flow of the Cache La Poudre River after it 
leaves its canyon. Boxelder Creek and Fossil Cree k drain the low plains 
area as depicted in Figure 4-9. These streams are intermittent and 
contribute very little surface flow to the Cache La Poudre River . 
Table 4-19 shows the average, maximum instantaneous, and minimum 
daily discharges (in cfs), and the average, maximum, and minimum yearly 
runoffs (in acre-feet) of the mainstem Cache La Poudre River from 
records at the Fort Collins and Greeley Gaging Stations. The differences 
in flows between the two stations are indicative of the water use acti-
vity between Fort Collins and Greeley. The extremes of the records of 
the Fort Collins Gaging Station gives some indication of the natural 
variability of the surface water runoff of this river . However, there 
is rather substantial water resource development above this gaging sta-
tion. Its flow records include imports from other river basins and 
exclude some native runoff which is held back in reservoirs and which 
bypasses the gaging station through ditches, canals and pipelines. In 
fact, the maximum instantaneous discharge of the Cache La Poudre River 
at this point was caused by the failure of Chambers Lake Dam and minimum 
daily discharge was caused by diversions of the Poudre Valley Canal half 
a mile upstream . 
Table 4-20 shows the porbable flood discharges of the South Fork of 
the Cache La Poudre River near Rustic, Colorado for various frequencies 
of occurrence. This gaging station is located 5.7 miles upstream from 
the confluence of the South Fork and the mainstem of the Cache La Poudre . 
Table 4- 19 Surface Water Runoff Variabili ty Within the Cache La Poudre River Subbasin as Indi cated by the 
Extremes of the Flow Records of Several Key Gaging Stations. 
Gag i119 
'i tation and 
Loca l ion 
6067 ',2000 , 
"Cache La 
Poud r e Ri ver at 
mouth of C,rnyon , 
near Fort Co ll ins , 




Poud1·e Rive r near 
GrePlcy , 
Colot ado" (near 
it s mou Lit )Y 
--·- -
l/Appcnd1x C, Tab l e C4-23 





May-Ju l y 1883 
Oct. 1883-Sep t. 
I 975 
Marc h-Oc t. 1903 
Aug.-Nov . 1904 
Jan. 1914, Dec . 
June 1904-Sep t. 
3/Ca used by failure of U.ambers Lake Dam. 
________ Recorded Di scl~e 
Maximum Minimum 
Avera9e in sta nlaneous Da i l y 
Cfs Cfs Da t e Cfs Date 
21. oooY June 9 , 1 .6v Nov. 20 , 28 
382 .8 1891 1948 
(ma ximum June 24, 0 .8 Oct. 3 , 
105.2 daily) 26 , 1917 1946 1919 4,200 
1975 
i/Caused by diversion of Poudre Valley Cana l 0.5 mil es upstream . 
Recorded Runoff ------ ..----·---·---·· ------ -
Average Max i mum Mi ni mum 
-----
Acre- Acre- ,lat er Acre- ,/a tcr 
Fee t Feet Year Feet Yea r 
277 ,1 59 675 ,000 1884 98 , 290 1966 
- --




Table 4-20 Flood Characteristics of the South Fork of the Cache La Poudre River near Rustic, Colorado 
(McCa in & Jarrett, 1976). 
Flood discharges are: (fi rs t line) values used in multiple regression analysis, (second li ne ) weighed 
ave rages. 
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Its drainage area includes about nine percent of the mountainous portion 
of this sub-basin. These data help to further characterize the surface 
water runoff of this sub-basin. 
The native surface water runoff of the Cache La Poudre River sub-
basin was estimated from the records of the USGS gaging station #06752000, 
"Cache La Poudre River at Mouth of Canyon, riear Fort Collins, Colorado." 
The surface water runoff below this gaging station was assumed negli-
gible . . The flows gaged were ad justed for man-caused effects upstream 
(i.e., storage, reservoir evaporation, diversions, etc.). Using this 
method, the long term average annual native surface water runoff of the 
Cache La Poudre River sub-basin was estimated to be 234,833 acre-feet 
per year; computations are seen in Table A4-28, Appendix A. The 1970 
native surface water runoff was determined to be 321,200 acre-feet or 
136.8"/o of the estimated long term average; computations are given in 
Table A-29, Appendix A. 
The native surface water runoff of this sub-basin during the 1953-
1956 four year drough period averaged 158,066 acre-feet per year or 
67.3% of the long term average; computations, are seen in Table A4-30, 
Appendix A. 
The surface water outflow of this sub-basin through the natural 
stream channel of the Cache La Poudre River contributes to the surface 
water supplies of the South Platte River-Transition sub-basin. These 
flows are measured at the USGS Gaging Station #06752500 near Greeley 
and are seen in Table C4-24, Appendix C. The 1915-1919, 1924-1975, 
56 year average annual discharge recorded by this gaging station wa s 
76,167 acre-feet . 
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4.6.2 Existing Development of the Surface Water Runoff - Figure 
4-10 shows the major ditches and reservoirs in the Cache La Poudre sub-
basin (which coincides with Irrigation District #3). The Cache La 
Poudre sub-basin, of all the sub-bas ins in the South Pl atte River basin, 
is perhaps the most intricately developed with regards to 11 exchanges 11 
by water users. In the search for more water, an extensive and complex 
system of exchanges has been developed. This system relies upon 
accounting of water rather than upon strict application of priorities . 
It is an ingenious system and a splendid example of cooperation. All of 
the canals and most of the reservoirs are tied together in a complex 
network of ditches and pipelines that can pennit the exchange of water 
between any two parties that may wish to do so. Therefore, the diver-
sions of water in this sub-basin can be somewhat deceiving at first 
glance. In many instances, the water flowing in a ditch or being held 
in a reservoir is not necessarily the yield of that sturctures water 
right. For examp le, Fort Collins may transfer some of its CBT water in 
Horsetooth Reservoir 11 up to 11 its storage facility in the mountains, Joe 
Wright Reservoir. Or, an irrigation company may divert out of priority 
to upstream lands by replacing it with stored water at lower elevations 
to satisfy the senior appropriator who is calling the river. In both 
cases, of course, compensation for carriage losses over the distance of 
the exchange is made so as not to injure a third party. 
Direct Diversion Structures - In 1959 the United States Bureau of 
Reclamation reported that there were 32 separate canal systems and 70 
major decreed direct flow rights for the native surface water runoff of 
this sub-basin. These appropriations totaled 6,200 cfs which is equiva-
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The 1974 revised tabulation of Colorado Water Rights lists 
nearly 370 absolute and conditional direct flow rights decreed to 
the surface water runoff of the Cache La Poudre's drainage area . 
Direct flow rights are granted to di t ches , pi pel ines, and su rface 
pumps which in addition to surface flows, may also divert water 
from seeps and springs . There are approximately 330 absolutely 
and conditionally decreed ditch rights held in the Cache La 
Poudre River Sbu-basin. Water from the mainstem of the Cache La 
Poudre River is decreed to 144 ditch rights and 13 pipeline 
rights, while 31 ditch rights are decreed to waters of the North 
Fork . Boxelder Creek is appropriated by 14 decreed ditch rights. 
The remaining rights are supported by the various other tributaries, 
springs, seepages, and sloughs within this drainage area. 
Nine diversion structures have been built to import water 
directly to this sub- basin from watersheds outside of the South 
Platte River basin; these are listed in Table 4-21 . More infor-
mation on these diversion structures can be found in Part III 
of this report. There is one indirect importation of foreign 
water, which involves the Charles Hansen Feeder Canal, a compo-
nent of the CBT Project. This canal directs imports from the 
Colorado River Basin which have been brought through the Alva B. 
Adams Tun nel to the Big Thompson River . Occasionally, the Charles 
Hansen Feeder Canal imports some of the native surface water 
runoff of the Big Thompson as well. The water is brought into 
the Cache La Poudre sub-basin and delivered to Horsetooth Reser -
voir (another CBT Project component) for tenninal storage. 
Table 4-21 Diversion Structures Directly Importing Water to the Cache La Poudre River Subbasin from Water 
Sheds Outside the South Platte River Basin. 
- - -
Imports 
(a cre-feet ) 
Divers i on Yea rs of 
Stru c tu re So urce 11es tina t ion Opera tion Av era ge Annua l 
~-i l son Supp 1 yll 
------ --------
Nor th Pl a tte River Basin , Sheep Creek, tributary to 1902-present 2, 383 
Di t ch Laramie River Sub- basin North Fork Cache La 
Poudrc Rive r 
Co l umb in e~/ 
- -·-
North Pl atte Ri ve r Basin , North Fork Cache La 1921-57 121 
Ditch Laram i e River Sub-bas i n Poudre River 
Bob Creekl/ No rth Pla t te River Basi n Roa 1· ing Fork , tri butary 1920-5 7 358 
Dit ch La ramie Ri ve ,· Sub-bas in to Cac he La Poudre Ri ver 
···-- - · ---- -·--·---- -- - --·-·- ----· ·----- --
Laram ie-Poudre North Pla tt e Ri ver Bas in, Ca he La Poudre River 1914-prese nt 15 ,630 
lunnel~/ Laramie River Su b-basi n 
S~yl ine?I North Platte Rive r Basi n, Chambers Lake on th e 1895-pr sent 1 , 707 
0 i t e l, l.ardm i E: Riv e r Bas i n Cache La Poud1·e Ri ve r 
- - ------ -
Tile Los t Lake North Pl atte Ri ver Basin, Chambers Lake on the 1899-19 50 215 
Out I<: t §/ Lara111 i e River Bas in Cac he La Pourl re River 
---· --· 
Ca111e ron Pa ss North Platte River Bas in, Joe Wright Creek , 1913-prese nt 107 
Di tchU No rth Platt e River - t r i butary to Cache 
Mountains- Sub- bas in La Poudre Riv e r 
~~;i;dnw ----Nortl1 Platte Rive t· Ba s in, ,Joe \~right Cree k, 1905-p resen t 1,1 90 
Di Leh North Pl atte Rive r- Lri hula ry to Cac he 
Nount~in s-Sub-basi n La Poud, ·e Riv er 
-- ----- - -- - ----- -
r.,-,1nJ I< ivc r Co lorJdo River !Ja s in, Long Dl'a\>1 , tri bu t c1 ry 1896-present 17 ,523 
Oi t ch9-/ Co l orado !l iver-Mounta in s to Cache La Poudre 
Sub-lJas in River 
l ot a 1 39 , 234 
1/1\µµe ndi x 8 , Tab l e 81- 1, Annu a l Ave rage is s ince 1957 and the e nac tment of the Laramie River Ag reement. 
2/1\ppemli x B, Tdhl e Bl -2 , The Columbi ne Ditch via s shu t do.in by court order in 1957 . 













12 , 830 
--
32 , 250 
4/ /11 ,pe ncli x ~. lc1i,l e 131-4, l\nn11al /\v e ra<Je i s s in r.c l 'J\,7 ,inrl the e: nac tmcnl of the \ J 1·ain ie Riv er Decree . 
~/1\µpe nr.lix 0 , roGl e ul - 5 , Annua l l\ve ra~e: i s s ince 1957 c1nd t he cn,1 cL111cn t of the Ldt"u1nie !li ver Decree. 
6/Ap r,cndix B, Table Bl-6, The l ost LQke out let ~,as c l osed by the Co l orado State Enr1in .e r ill 1950 . 
7/1\ r,pendix tl , l a b le IJl -7 , l\nnua ·1 /\vl: l'd9C i s s ince ·1945 and the [nact,n cnt of the Not"lh Pla tt e Hi ver Dec r ee. 
8/Appendix B, Tab le Bl -8 , Annua l Aver age is s ince 194 5 and the Enac tment of Lhe Nor t h Platte Hive ,· Decr ee . 





There are several ditches which import the native surface 
water runoff of other sub-basins of the South Platte River 
Basin. These include, among others, the Grapevine and Boomerang 
Laterals, and the Louden Ditch, which bring water in from the 
Big Thompson River sub-basin. It has been estimated that on the 
average, 31 ,344 acre-feet per year is imported to the Cache La 
Poudre River sub-basin through turnouts from these ditches 
(Janonis and Gerlek, 1977). 
Several diversion structures export water from the Cache 
La Poudre sub-basin, to other sub-basins of the South Platte. 
These include, among others, the Larimer County Canal, the 
Larimer and Weld Canal (also called the Eaton Ditch), the 
Greeley #2 Ditch (also called the Cache La Poudre #2 Ditch), 
and the Pierce Lateral; all of these export water to the Crow 
Creek sub-basin. Th- Ogilvy Ditch exports water to the South 
Platte River-Transition and the South Platte River- Plains 
sub-basins. 
It has been estimated that in an average year, 66, 405 
acre-feet of water is exported from this sub-basin to the 
Crow Creek sub-basin, while 4,413 acre-feet is exposed to 
the South Platte River-Transition sub-basin with the same 
amount going also to the South Platte River-Plains sub-basin 
(Janonis and Gerlek, 1977) . 
The 1970 State Engineer's report showed that 28 ditches 
diverted a total of 276,839 acre-feet of water from the 
Cache La Poudre River sub-basin in that water year. This 
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represents approximately 86.2% of the native surface water that 
occurred in this sub-basin during the 1970 water year. While 
this total does not include all diversions, it does represent 
the bul k of the water diverted in that water year. This water 
was primarily used for irrigation. Because there is con-
siderable returns from irrigation applications and from the 
City of Fort Collins, the total surface diversions includes 
return flows. Also, some of this diverted water was trans-
ported out of the Cache La Poudre sub-basin for use elsewhere. 
Table 4-22 is a listing of the major diverters of surface water 
runoff from the Cache La Poudre River sub-basin and their 1973 
diversions. 
Storage Facilities - In 1959 the United States Bureau of 
Reclamation reported that there were about 75 reservoirs whose 
rights were dependent on the native surface water runoff of 
the Cache La Poudre sub-basin. Their decrees ranged from 90 
to over 22,000 acre-feet; the total storage decrees amounted 
to about 200,000 acre-feet. 
The 1974 revised tabulation of Colorado Water Rights 
lists over 200 absolute · and conditional storage rights 
decreed for the native surface water runoff of this sub-
basin. Water from the mainstem of the Cache La Poudre 
River is decreed to 55 of these storage rights, whil e North 
Fork water is decreed to 40 storage rights . Runoff from 
Boxelder Creek supports 19 decreed storage appropriations. 
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Table 4-22 The Major Direct Diversion Structures in the Cache La 
Poudre River Sub-basin and their 1973 Diversions (Toups, 
( 197 5) . 
Structure 
Name 
Ogi 1 vy Ditch 
Greeley No. 3 Ditch 
B. H. Eaton Ditch 
Wh itney Ditch 
New Cac he La Poudre 
Canal 
Boxe l der Ditch 
La ke Canal 
Larimer & We ld Canal 
Arthur Ditch 
Lari mer County No. 2 
Canal 
Ne\·/ Mercer Canal 
Jackson Ditch 
Lari mer County Canal 
Pleasant Valley & 
Lake Canal 





Cac he La Poudre River 
Cache La Poudre River 
Cac he La Poudre Riv er 
Cac he La Poudre River 
Cache La Poudre River 
Cache La Poudre River 
Cache La Poudre River 
Cache La Poudre River 
Cac he La Poudre River 
Cache La Poudre River 
Cache La Poudre River 
Cache La Poudre River 
Cac he La Poudre River 
Cache La Poudre River 
Cahee La Poudre River 

















Note: Some of these ditches al so have direct flow rights to the variou s 
tributaries of the Cache La Poudre River that they intercept on 
t heir way to outlying agri cu ltura l land . In addition, some of the 
diverted water was app lied to lands lying outside of the Cache 
La Poudre River Sub-basin . 
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The remainder are for water from various other tributaries, 
springs, seepages, and sloughs within this sub-basin. 
There are no major reservoirs located outside of t he 
Cache La Poudre River sub-basin that have storage righ t s to 
its native surface water runoff. However, there are several 
minor ones located in the Crow Creek sub-basin which store 
some of the water transported there by agricultural ditches 
and canals. These include, among others, Saxton Lake (which 
is fed by Greeley #2 ditch) and Briscoe and Faber Reservoirs 
(which are fed by the Eaton Ditch). Therefore, the bulk of 
the existing storage capacity available to the native surface 
water runoff of the Cache La Poudre River sub-basin is located 
within the sub-basin. 
Twenty-two reservoirs with a combined capacity of 50,511 
acre-feet are located in t he mountains of the Cache La Poudre 
sub-basin. These range in size from 69 acre-feet Bellaires 
Lakes to the 10,128 acre-feet Halligan Reservoir (United 
States Bureau of Reclamation, 1966); capacities given are the 
amounts associated with the storage rights . Most are owned 
by irrigation companies but six are owned by the City of 
Greeley (Evans, 1971 ) . However, the difficulties and expense 
of operation and maintenance of these high mountain storage 
facilities has led to the near abandonment of some, especially 
the smaller ones (United States Bureau of Reclamation, 1966). 
There are numerous depressions scattered throughout the 
pla i ns drainage area of this sub-basin which are a result of 
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natural phenomena. The depressions are five to fifty feet 
deep, and were caused by wind scour. Some of these depressions 
collected rain water and formed watering holes and "buffalo 
wallows. 11 These same basins now provide facilities for stori ng 
water at a relatively low expense. The discovery was made at 
an early date that these natural depressions could have their 
holding capacity focreased greatly by building an embankment 
across a saccle in a rim and joining it to higher ground . 
Nearly all of the present 11 basin 11 reservoirs in the Cache La 
Poudre River sub-basin were completed prior to 1920 (USBR, 1966). 
Very few feasible sites for potential offstream reservoirs of 
this type remain in the sub-basin today. 
Excluding Horsetooth Reservoir whose function is to store 
imported CBT water, there are over 90 reservoirs in the plains 
portion of this sub-basin . Some 56 have a total decreed 
capacity of 161,300 acre- feet; they range in size from less 
than 100 acre-feet to the 22,300 acre-feet Cob Reservoir 
(USBR, 1966). Many of these reservoirs have been operating 
at less than decreed capacity due to sediment buildup, 
phreatophytic growth, and deterioration of the facilities 
(Evans, 1971). The total decreed storage capacity within 
the entire Cache La Poudre River sub-basin is approximately 
211,811 acre-feet. This represents about 90.2% of the 
esti mated long term average annual native su rface water run -
off of this sub-basin. 
241 
Table 4-23 lists the major reservoirs which store the native sur-
face water runoff of the Cache La Poudre River sub-basin, along with 
their respective capacities. Table 4-24 lists some of the minor reser-
voirs which store the native surface water runoff of this sub-basin. 
Very little information is available for most of these reservoirs. 
The reservoirs in this sub-basin are ,usually filled during periods 
of high runoff caused by melting snows, generally April to June. How-
ever, some plains reservoirs also take water during the fall and winter 
when direct diversion users do not require these flows. 
A tabulation of the historical contents of the plains reservoirs 
in the Cache La Poudre sub-basin for the 1930-1949 period was 
performed by the USBR (1966). They found the maximum and minimum agree-
gate storage to be 133,800 and 5,100 acre-feet respectively . An esti-
mated operation of these reservoirs, considered as a group, was also 
performed fro the 1947-1960 period. They found the average annual 
yield to be 60,000 acre-feet ranging from a minimum of 22,000 in 1957 to 
90,000 in 1947. Table 4-25 lists the major reservoirs which absolutely 
decreed storage rights to the native surface water runoff of the Cache 
La Poudre River sub-basin and their amounts in storage during the 1970 
water year. All of the reservoirs on this list are located within the 
sub-basin. However, some also store water that had been imported from 
the west slope. 
Based on the length of feeder canals and other studies, canal 
losses were estimated by the USBR (1966) to be 20% of the diversions 
made from the river to storage in the plains . In addition, they esti-
mated that the net surface loss was 1 .78 acre-feet per acre for the 
plains reservoirs which they reported as having a total surface area of 
242 
Table 4- 23 The Major Reservoirs which Store the Native Surface Water 








Doug l as Re s. 
Foss il Creek Res . 
Indian Creek Re s. 
Lu na Pond (Res. No. 5) 
Kl uver Re s. 
Derrmel (Res . No . 2) 
Hacke l (Res . No. 3) 
Re s. No. 4 
Bee La ke (Re s. o. 5) 
Re s. No . 6 
Clarks La ke 
Re s . No. 15 
Re s. No. 8 
Re s . No . 8 Annex 
Richards Res . (Res . No. 6) 
Ro cky Ridge 
Terry La ke 
l·/arren Lake 
Water Supply & Storage No. 3 
Water Su pp ly & Storage No . 4 
Windsor Lake 
l-li ndsor Res . 
~foods La ke Res . 
Park Creek 
Barnes 1lead oo,.1 
Big Beaver (Hourglass) Res . 
Chambers La ke 
Coman che Res . 
Dm·1dy Re s. 
Italligan Re s. 
Joe ~/right Re s . 
Long Draw Re s . 
Peterson Re s . 
Seaman Re s . 





10 , 070 
883 
22, 300 
l , 525 
8 ,834 
11 , 508 
l , 908 













8 ,1 45 
2, 354 
4,750 
1 , 012 





l , 693 
8, 824 
2, 629 









Water Su pp l y & Storage Co. 
Cac he La Poudre Res . Co. 
(Greeley o. 2) 
Pl easan t Va lley & La ke Can al 
Windsor Res . & Cana l Co . 
Water Supply & Storage Co . 
l·lindsor Res . ·& Cana l Co . 
1orth Poudre 
North Poudre 
Water Supply & Storage Co . 
Wa ter Supply & Storage Co. 
North Poudre 
Nor th Poudre 





Windsor Res . & Canal Co . 
Windsor Res . & Canal Co . 
Water Suppl y & Storage Co . 
Water Supply & Storage Co . 
Lar imer & Weld Res . Co. 
Warre n La ke Res . Co . 
Water Suppl y & Stora ge Co . 
Wate r Supply & Storage Co . 
New Cache La Poudre Irriga-
tion Co . 
Windsor Res . & Cana l Co . 
Woods Lake Farms Co. 
Nor t h Poudre 
City of Greeley 
City of Greeley 
Water Supply & Storage Co . 
City of Greeley 
Colorado Dept . of Game , 
Fish & Par ks 
North Poudre 
North Po udre 
Water Su pp ly & Storage Co. 
City of Greeley 
City of Greeley 
Divide Canal & Re s . Co . 
(Lar imer & ~Jeld) 
iote : All of these reservoirs are located within this sub- basin. How-
ever some are also used to store imported foreign water. 
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Table 4-24 The Minor Reservoirs Which Store the Native Surface Water 
Runoff of the Cache La Poudre River Sub-basin (Evans, 1971). 
Dra ke Reservoir 
Neff La ke 
Seeley Lake 
Lee La ke 
N. Gray Reservoir 
- S. Gray Reservoir 





Ki tchell Reservoir 
Deadman Lake 
Ne lson Reservoir 
Benson Lake 
vii 11 i ams Reservoir 
Mahood Reservoir 
James Reservoir 
Ange 1 La ke 
Saxto n Lake 
Packard Reservoir 
Owl Cree k Reservoir 
Antelope Reservoi r 
Plains Reservoirs 
Brev1er Lake 
Hov1ard s Lake 
Briscoe Lake 





~a son Reservoir 
Rowe Bros . Reservoir 
McGrew Reservoir 







Duck La ke 








Zi mmerma n La ke 
Cameron Pass Reservoir 
Ti mber line Lake 
Be 11 a i res La ke 
ote: Not all of these reservoirs are located inside of this sub-basin. 
In addition, some are also used to store water foreign to the 
Cache La Poudre Sub-basin. 
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Table 4- 25 Amounts in Storage During the 1970 v-Jater Year of the Major 
Reservoirs with Absolutely Decreed Storage Rights to the 
Native Surface Water Runoff of the Cache La Poudre River 
Sub-basin (Division I ~later ColilJTiissioners, 1970) . 
I Arnount in Storage (acre - feet) 
Name Source 11 - 1-69 5-1- 70 10- 31 -70 
Long Pond Cache La Poudre 2,433 2,398 2,720 
Richards Cache La Poudre 292 489 670 
Rocky Ridge Cache La Poudre 3,203 3,363 3,124 
WS & S No . 3 Cache La Poudre 3,552 3,920 3,488 
WS & S No . 4 Cache La Poudre 407 485 584 
Cobb Cache La Poudre 16,330 18,504 22,220 
Douglas Cache La Poudre 5,710 6,726 6,680 
Res. No . 8 Cache La Poudre 5,629 7,377 7,764 
Res . No . 8 Annex Cache La Poudre 1, 842 2,524 2,734 
Windsor Res . Cache La Poudre 7,211 14,439 0 
Cu rtis Cache La Poudre 862 838 876 
Kluver Cache La Poudre 853 801 844 
Lindenmeir Cache La Poudre 150 150 348 
N . Pou d re No . 5 Cache La Poudre 4,364 4,436 6,622 
N. Poudre No . 6 Cache La Poudre 3,065 5,557 4,898 
Claymore Cache La Poudre 767 886 482 
\.Jarren Lake Cache La Poudre 738 718 1,652 
Woods Lake Cache La Poudre 1, 770 2,295 2, 064 
Fossil Creek Cache La Poudre 5,399 10,294 8,282 
Cache La Poudre Cac he La Poudre 6,935 9,399 7,790 
Windsor Lake Cache La Poudre 781 986 1,058 
Lari mer & Weld Cache La Poudre 0 6,050 6,184 
Black Hollow I Cache La Poudre 2, 626 4,130 3,972 
Subtotal Cache La Poudre R. 74, 919 106,765 95,056 
N. Poudre No. 2 N. Fk. Cache La 2, 131 1 , 744 2,586 
Poudre 
N. Poudre No . 3 iL Fk. Cache La 597 l ,827 l ,275 
Pou dre 
N. Poudre No . 4 N. Fk . Cache La 442 442 810 
Poudre 
Seaman tJ. Fk. Cache La 3,045 3, 185 l , 986 
Poudre 
Clarks Lake N. Fk. Cache La 465 465 690 
Poudre 
N. Poudre No. 15 N. Fk . Cache La 2, 557 5,517 4,082 
Poudre 
Park Creek N. Fk. Cache La 3,042 2,524 
Poudre 







Table 4-25 Continued 
Ar10unt in Storage (acre-feet) 
Name Source 11-1-69 5-1-70 10-31-70 
Indian Creek N. Fk. Cache La 1, 309 1 ,309 1 ,556 
Po ud re 
Subtotal North Fork Cache 11,699 20,882 15,509 
La Pou dre River 
N. Gray Boxelder Creek 248 240 144 
South Gray Boxelder Creek 104 700 470 
Gray No. 3 Boxelder Creek 6 126 10 
Subtotal Boxelder Creek 358 1, 066 624 
Chambers ~fright, Trap & 1 , 169 3,465 2,216 
Fa 11 Cks 
Peterson Unnamed Creek 0 0 0 
Dov,dy Pine Cree k 907 854 906 
T\·li n La ke Trib . of Pennock 0 0 0 
Creek 
Portner Fossil Creek 166 45 44 
Barnes Meadm•, Barnes Mea dovJ 0 0 0 
Joe Wrig ht Joe l:J ri ght Creek 0 0 0 
Long Draw Long Draw 41 290 est . 206 est 
~!orster Sheep Creek 25 515 110 
Big Beaver Big Beaver Creek 0 0 0 
Comanche Big Beaver Creek 319 319 272 
Subtotal Other Mi nor Tri bs. 2,627 5,488 3,754 
I 
I 
Grand Total Entire Cache La 89,603 134,168 114,943 
Poudre sub-basin 
Note : All of the reservoirs on this list are located within t he Cache 
La Poudre River Sub- basin. However , some also store water that 
had been imported from the wes t slope. 
I 
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10,000 acres. There are several reservoirs located inside of the Cache 
La Poudre River sub-basin that store water imported from another sub-
basin of the South Platte River basin and/or another river basin . Duck 
Lake and Okalahoma Reservoir are located in the plains sect ion of this 
sub-basin and they store water imported from the Big Thompson River sub-
basi n. Chambers La ke, Joe Wright , and Long Draw Reservoirs are located 
in the mountains and store water imported from the North Platte and 
Colorado River Basins. Although some of these reservoirs do not have 
storage rights to the native surface water runoff of this sub-basin, 
they may contain th i s water through exchanges. However, by far the most 
important reservoir within this sub-basin that receives water foreign 
to its watershed is Horsetooth Reservoir. It has a live storage capacity 
of 143,486 acre-feet, a maximum surface area of l ,873 acres and is 
located between two hogbacks in the foothills immediately west of Fort 
Collins (USBR, 1968). Its primary purpose is to store CBT water 
imported from the Colorado River Basin and delivered to this sub-basin 
by the Charles Hansen Feeder Canal. 
Horsetooth Reservoir has no absolutely decreed storage rights for 
the surface flows of the Cache La Poudre River sub-basin. It does how-
ever , have a conditional storage appropriation for 96,000 acre-feet of 
water from Soldier Creek. The appropriation date of the right is 
October 15, 1935 (Wilkinso n, 1974). 
4.6.3 Potentially Developable Surface Water Runoff Remaining - In 
1959 the USBR reported that the natural surface water runoff of the 
Cache La Poudre River had l ong been overappropriated. However, in some 
years, water in excess of demands pass out of this sub-basin unused . 
This is the case specifically whenever the plains reservoirs are filled 
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and water in excess of the needs of direct flow appropriators occur. 
W. G. Wilkinson, former Water Commissioner for Irrigation District #3, 
determined these surplus flows during the 1947-1960 period from the daily 
operations on the river and consideration of downstream rights. He esti-
mated that they were equivalent to 24,500 acre-feet per year during that 
14 year period (USSR, 1966). 
The USBR has studied the Cache La Poudre River sub- basin since 1928 
when investigations were made in cooperation with the Poudre Valley 
Water Conservation Association. In a 1963 Reconnaissance Report they 
presented a comprehensive plan for further development for this sub-basin. 
It included a proposed project, which was later modified, and several 
alternative plans that would among other things, capture this unused 
water. None of these have come to fruitation and none are actively 
pursued today. A brief history of their plan of development and the 
reason it never got off the ground, is given below. 
The 1963 Reconnaissance Report of the United States Bureau of Recla-
mation proposed the creation within this sub-basin of two storage 
facilities, the Idylwilde and Livermore Reservoirs, two hydr,o-electric 
power plants, one power forebay, one power afterbay, one diversion dam, 
and various conduits, transmission lines, and substations. The pr.oposed 
148,500 acre-feet Idylwilde Reservoir was to be located on the mainstem 
of the Cache La Poudre 33 miles northwest of Fort Collins. The proposed 
394,500 acre-foot Livermore Reservoir was to be located on the North 
Fork of the Cache La Poudre River, 15 miles northwest of Fort Collins. 
About 80 percent of the cost of this project was to be allocated to 
commercial power with the remainder to the associated functions of munic -
ipal and industrial water supply, supplemental irrigation water supply, 
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flood control, fish and wildlife and recreation. In a preliminary analy-
sis, the USBR estimated that this project would have regulated for bene-
ficial use 4,900 acre-feet of unappropriated water that could not 
otherwise have been stored with i n this sub-basin. The 1963 Reconnais-
sance Report also presented a complex plan which included the combination 
of storage rights of Greeley's mountain reservoirs, regulating through 
exchange of this sub-basins municipal allotments from the CBT project, 
-
abandonment of some plains irrigation reservoirs, and transfer of such 
plains storage rights upstream to existing reservoirs and the proposed 
ones. Enhancement of the available irrigation water supply by these 
means would accrue through reduction of seepage losses from intake 
canals, addition to storage by provision of replacement capacity lost 
through sedimentation, and savings of water by reduction of evaporation. 
Although the reconnaissance plan appeared to hold promise of 
economic justification and financial feasibility, serious questions were 
raised concerning the market for the developed peaking power within the 
confines of reclamation law and policy. Accordingly, approval for sub-
sequent feasibility investigations was limited to a possible first-
stage development consisting of the Idylwilde Dam and Reservoir only, 
with minimum provisions to permit the possible future inclusion of 
power. 
In their 1966 concluding report, the USBR presented estimates which 
showed that a new storage right in this sub-basin could capture 24,500 
acre-feet of unappropriated water each year on the average. However, 
it was concluded that the total irrigated area in the Cache La Poudre 
basin had facilities and water supplies (including CBT project water) 
ample to meet an average of 95 percent of their theoretical requirements. 
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They reported the limited need for supplemental irrigation water probably 
could be met almost entirely by conservation measures and cooperative 
efforts of local interests. 
During this study, questions arose concerning: (1) whether sup-
plemental irrigation water was urgently needed, and could be justified, 
and (2) the practicability of plains reservoir consolidation-transfer 
and the willingness of their owners to participate. Numerous other 
problems were also encountered in attempting to devise procedures for 
practical application of the plains reservoir consolidation-transfer 
plans. 
Further analysis was also made of the municipal and industrial 
water supplies and requirements of Fort Collins and Greeley. The analy-
sis was based upon the population projections by the cities, a per capita 
requirement of 250 gallons of water daily, the full exercise of all 
presently owned water rights, and the new water rights accruing from 
these cities annexation policies. That analysis indicated that both 
cities would have adequate water until at least the year 2010 if the 
preceding basic assumptions are met. 
With the probability of elimination of most, if not all, of the 
irrigation function from the reservoir, most of the cost would neces-
sarily have to be allocated to municipal and industrial water supply. 
The only other participating functions would be recreation and fish and 
wildlife enhancement . 
Assuming a yield of 20,000 acre-feet per year from a new storage 
right exercised by the proposed Idylwilde Reservoir, an economic analy-
sis indicated the cost of this water would be $30.57 per acre-foot 
annually. At that time, CBT water was available to these cities at a 
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price equivalent to about $1 1.25 per acre-foot of water annually at 
Horsetooth Reservoir. The two factors: (a) lack of a ready market for 
possibly 30 years, and (b) an available alternative at almost one-third 
of the projected cost of Idylwilde water, led to the decision in the 
fall of 1965 to terminate the investigations. 
4.7 The South Platte River-Transition Sub-basin 
The South Platte River-Transition sub-basin is the designation used 
in this study for that drainage area of the South Platte River between 
its mountainous and plains reaches, exclusive of the drainage area of its 
major tributaries within this reach, i.e., Plum Creek, Cherry Cree k, 
Bear Creek, Clear Creek, Saint Vrain Creek, the Big Thompson River and 
the Cache La Poudre Rivers, and the Lone Tree Creek drainage of the Crow 
Creek sub-basin. Figure 4-11 is a schematic drawing which outlines the 
sub-basin as defined above. The gaging stations shown in Figure 4-11 
delineate the sub-basin in more explicit terms. Thus the sub-basin as 
defined has boundaries which are at the canyon mouths at the South part 
but are at the river mouths at the northern part. This sub-basin encom-
passes most of Irrigation District #2 as well as parts of Irrigation 
Districts #7 , 8, and 9. 
4.7.1 Physical Characteristics and Surface Water Runoff - The reach 
of the South Platte River encompassed by this sub-basin begins at an 
elevation of 5484.43 feet at USGS gaging station #06708000, 11 South Platte 
at Watertown, Colorado.'' It ends approximately 100 miles downstream, 
after a loss of 908.66 vertical feet, at USGS gaging station #06754000, 
"South Platte near Kersey, Colorado. 11 
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The drainage area of this sub-basin encompasses 1,477 square miles 
of high plains type terrain. The tributaries of the South Platte River 
located e tirely within this sub-basin are generally intermittant and 
include Deer Creek, Sand Cree k, First Creek, Second Creek, and Third 
Creek. Also located within this sub-basin are two creeks called Big 
Dry Creek and two called Little Dry Creek. In addition, -the South 
Platte River-Transition Sub-basin includes the lower drainage area of 
Cherry Creek below Cherry Creek Lake Dam and the lower drainage areas 
of Bear and Clear Creeks below where they and their tributaries issue 
out of the foothills. 
Near Watertown the South Platte River flows through an area where 
the precipitation averages about 16 inches per year. As the South 
Platte continues through this sub-basin, the average annual precipita-
tion gradually decreases to approximately 12 inches per year near 
Kersey. About 75% of the average annual precipitation in the sub-basin 
occurs in the summer months as short duration high intensity down-pours. 
The resulting runoff is usually low volume flash floods. 
The surface water runoff within this sub-basin was estimated in 
part from USGS gaging station records and in part from the yield of 
absolutely decreed storage appropriations within its boundaries. 
The long term average native surface water runoff of this sub-basin 
was estimated to be 12,341 acre-feet per year; computations are seen in 
Table A4-31, Appendix A. The 1970 water year native surface runoff of 
this sub-basin was estimated to have been 9,074 acre-feet, or 73.5% of 
the long term computations are seen in Table A4-32, Appendix A. The 
native surface water runoff of this sub-basin during the 1953-1956 
four year drought period averaged 5,133 acre-feet per year, or 41.6% 
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of the long term average; computations are seen in Table A4-33, Appen-
dix A. 
The primary source of surface water in the sub-basin is inflow from 
its surroundi ng tributary sub-basins and f rom t he mai nstem of the South 
Platte as it flows into its transition reach from the mountains. The 
transition reach functions then as a collector stream vis a vis as a 
water supply source . It also functions to distribute water to adjacent 
agricultural lands . 
The total inflow through natural stream channels to the drainage 
area of this sub-basin averages 639,779 acre-feet per year. Table 4-26 
shows the distribution of tributary inflows . These inflows are highly 
variable and may range through an order of magnitude. For example, 
in 1940 a flow of 41,530 acre-feet came to this sub-basin from the South 
Platte River mountains; the anual flow in 1942 was 513,900 acre-feet. 
These tributary inflows are comprised of return flows from the 
various uses within the surrounding sub-basins, of the native runoff 
of these sub-basins that was not used because of senior water rights here 
and further downstream on the mainstem, and of the unappropr iated sur-
face flows which occasionally occur in these sub-basins and which flow 
th rough this sub-basin subsequently. In addition, there may be some 
imported water, i.e., from the CBT Project, destined for lower lands 
which use the stream channels for conveyance . In some cases. this west 
slope water, diverted through tunnels at higher elevations, is specifi-
cally bound for this sub-basin. The natural stream channels of the sub-
basin tributaries are used also as canals to deliver this water . In 
other cases, the imported water that flows into this sub-basin is return 
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Table 4-26 Average Annual Inflow to the South Platte River-Transition 
Sub-basin from its Surrounding Sub-basins. 
Sub-basin 
South Platte River~Mountainsl.l 
-Cherry CreekY 
Pl um Creekll 
Bear Creek11 
Cl ear CreekY 
Saint Vrain Creek.§/ 
Big Thompson Riveyll 















Average Annua 1 






1 71 , 166 
147,597 




1/Appendix C, Table C4-3, this includes the inflows from the North 
.,.... Fork of the South Platte River sub-basin which join the flows of the 
mainstem of the South Platte just above the mouth of the South 
Platte River-Mountains sub-basin. 
2/Appendix C, Table C4-8. 
}/Appendix C, Table C4-7. 
4'/Appendix C, Table C4-6. 
5/Appendis C, Table C4-ll. 
6/Appendix C, Table C4-18, this includes the inflo1y1s from the Boulder 
- Creek sub-basin which join the flows of the mainstem of Saint Vrain 
Creek just above the mouth of the Saint Vrain Creek sub-basin. 
?/Appendix C, Table C4-22. 
8/Appendix C. Table C4-24. 
9/Appendix C, Talbe C4-32, this includes only the inflows from the Lone 
- Tree Creek drainage area of the Crow Creek sub-basin. Surface water 
runoff from the rest of this sub-basins drainage area flows into the 
South Platte River-Plains sub-basin. 
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flow, having been used once as twice before upstream in the surrounding 
sub-basins. 
The surface water outlfow of this sub-basin through the natural 
stream channel of the South Platte River contributes to the surface 
water supplies of the South Platte River-Plains sub-basin. These flows 
are measured at USGS gaging station #06754000, "South Platte near Kersey, 
Colorado. 11 The 1902-1903, 1906-1975 72 year average annual discharge 
recorded by this gaging station for the periods 1902-1903 and 1906-1975 
was 561,342 acre-feet; the records are seen in Table C4-27, Appendix C. 
These outflows are highly variable also. The maximum instantaneous 
discharge measured by this gaging station was 31,500 cfs on May 8, 1973. 
The minimum daily discharge of the South Platte River at this point was 
on April 30, 1955 when 28 cfs was recorded. 
Flood flows are a major concern in the sub-basin, too, along with 
the water supply. Since 1844, 20 floods are known to have occurred on 
the South Platte River at Denver as a result of tributary inflows 
(United States Army Corps of Engineers, 1975). The most severe occurred 
in 1884, 1864, 1867, 1894, 1921, 1933, and 1965, (U.S. Dept. of Int., 1974). 
The flood of June 16, 1965 was one of the most destructive in the history 
of Colorado. Torrential rains accumulating up to 12 inches fell on the 
Plum and Cherry Creek sub-basin. As the resulting runoff swept into 
the South Platte River-Transition sub-basin, Denver suffered damage to, 
or the destruction of 2,033 homes, 167 house trailers, 6 apartment houses, 
and 617 business establishments for an estimated total loss of 324 
million dollars. 
4.7.2 Existing Development of the Surface Water Supply - Figure 
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function in both collecting inflows and distributing water via ditches 
diverted from it is evident in the configuration shown. Irrigation 
districts are indicated also. 
Direct Divers ion Structures - In 1959 t he USBR reported that there 
were 65 major decreed direct flow rights for water from the reach of the 
mainstem of the South Platte River within this sub-basin~ These appro-
priations totaled 6,340 cfs which is equivalent to approximately 
4,590,160 acre-feet per year. The 1974 tabulation of Colorado water 
rights lists 126 absolute and conditional ditch rights decreed 
to water from the reach of the mainstem of the South Platte River within 
this sub-basin (Wilki nson, 1974). The minor intermittent plans tribu-
taries of the South Platte whose drainage areas are completely located 
within this sub-basin are appropriated by about 75 absolute and condi-
tional ditch rights (Wilkinson, 1974). In 1959, the USBR reported 
that the small tributaries from the right bank of the South Platte 
supported 28 major decreed di rect flow rights worth 510 cfs. 
In addition, the South Platte River-Transition sub-basin has been 
defined to include the lower portions of the Cherry Creek, Clear Creek, 
and Bear Creek drainages. Information . on the wate r rights to these 
creeks appear in the sections of this report describing their sub-basin. 
Table 4- 27 shows the 1947-1961 average annual diversions by the 
major diversion structures in this sub-basin for direct irrigation from 
the South Platte River, and the amount diverted for storage, to be used 
subsequently for irrigation. The 11nine-year range" in the table shows 
the mini mum and maxi mum amounts of surface water diverted during nine 
of the 15 years, omitting the three low years and the three high years . 
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Table 4-27 1947-61 Average Annual Sruface Water Diversions by the 
Major Ditches which Divert from the Main Stem of the South 
Platte River within the South Platte River-Transition 
Sub-basin (Bittinger, 1968). 
15 Yr. Ran ge 9 Yr. Ran ge 15 Yr. Average 
Ditch Name Min . Max. Min . Max . 
(100 acre-feet) 
Prospect Valley 32 to 270 66 to 220 144 
Lower Barr La ke 93 to 448 211 to 351 274 
Fulton 183 to 325 209 to 291 254 
Brantner 107 to 192 130 to 164 149 
Brighton 65 to 105 73 to 96 85 
Lupton Bottom 171 to 280 184 to 236 213 
Platteville 114 to 186 143 to 185 164 
Meadov1 Isl and No . l 26 to 67 46 to 54 50 
Evans No. 2 33 to 353 247 to 332 271 
Gil more 0 to 187 86 to 155 109 
Meadow Island No . 2 27 to 138 88 to 123 103 
Farmers Independent 157 to 290 182 to 242 218 
~1estern Mutual 42 to 259 163 to 237 195 
Union 279 to 447 313 to 413 365 
Lower Latham 183 to 407 304 to 385 335 
Patterson 39 to 66 43 to 58 51 
Highland (Plumb) 29 to 58 39 to 49 44 
TOTAL 3,021 
Note: Diversions include releases from storage. Some of these ditc hes 
serve ag r icultural acreages which lie outside of this sub-basin. 
The 11 9-year Range" excludes the 3 loviest and 3 highest years of 
diversion. Some of these ditches also have direct flow rights 
to various see pa~re areas that they intercept on their 1t1ay to 
outlying agricultural acreages. 
-
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Table 4-28 shows the estimated 1947-1961 average annual amount of 
canal losses by the maj or diversion structures in this sub-basin. These 
esti mates were made monthly, based upon the amount of water and number 
of days it was carried by each ditch . By comparison of data presented 
in Table 4-27 and 4-28 it can be summarized that, on the average, 28% 
of all direct diversions in this sub-basin are lost to evapoaration and 
seepage. 
Three of the most important direct diversion structures within this 
sub-basin are the Fulton Ditch, the Farmer's Independent Ditch , and 
Union Ditch. The operational characteristics of each of these ditches 
are summarized in the following sections to provide a better under-
standing of the nature of the water delivery system. The information 
was obtained from Bittinger (1968). 
The Fulton Ditch - The Fulton Ditch irrigates an estimated 12,013 
acres of land lying east of the South Platte River from a point about 
six miles upstream from Henderson to about three miles southeast of 
Platteville. The water commissioner for Water District 2 reported 11,500 
acres under irrigation dufi ng the 1961 and 1966. Part of the irrigated 
area is river bottom land and part is located on terrance land. 
The Fulton Ditch holds direct-flow water rights as follows: 
Prioritt Amount 
Number Date (cubic feet / second) 
8 May l ' 1865 79.70 
43 July 8, 1876 74.25 
51 Nov. 5' 1879 50.23 
Total Decreed Rights 204. 18 
Histor ical River Diversions - During the 15-year period of 1947 
1961, inclusive, the monthly and yearly diversion records show the 
fo 11 owing: 
to 
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Table 4-28 1947-61 Average Annual Seepage and Evaporation Losses of 
the Major Ditches which Divert from the Main Stem of the 
South Platte River within the South Platte River-Transition 
Sub-basin (Bittinger, 1968). 
Name 
Pros pect Va 11 ey 




Lupton Bottom Ditch 
Platteville Ditch 
Meadow Island Ditch No. 1 
Evans No. 2 Ditch 
Gil more Ditch 
Meadow Island Ditch No . 2 
Fa rmers Inde pendent 
Western Mutual Ditch 
Union Ditch 
Lower Latham Ditch 
Patterson Ditch 
Highland (Plumb) Ditch 
Total 
























































During 9 of the 15 years (where the three lowest and three highest 
years were eliminate) between 23,000 and 29,100 acre-feet was diverted 
_ losses for the 15-year period. 








































































































During 9 of the 15 years the estimated delivery of surface water to the 
farm headgate ranged from 16,100 to 21,000 acre-feet annually . 
Farmers Independent Ditch - The Fanners Independent Ditch diverts 
water to land east of the South Platte River and the Western Mutual 
Ditch and west of Highway 85 between Platteville and La Salle. According 
to the Farm Water Utilization Study made for the Narrows Project the 
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Ditch irrigates an estimated 6,194 acres. Mr. William Grant, attorney 
and secretary for the Consolidated Ditches Association reported 7,500 
acres of irrigated land the water commissioner reported 9,000 acres for 
1961 and 1966. 
Potatoes are a major crop under the Farmers Independent Ditch and 
are harvested relatively early, i . e., in August and September . Usually 
t he potatoes are irrigated very frequently, often every two or three 
.. 
days from the time the first irrigation is applied until shortly before 
harvest. The potato producers feel this is necessary to produce a high 
quality product and some leading producers believe the frequent irriga-
tion is needed to reduce soil temperature for the production of good 
quality potatoes. 
The Farmers Independent Ditch has two direct-flow water rtghts: 
1. Priority number 10, dated November 20, 1965 for 61.60 cfs and 
2. Priority number 45, dated November 20, 1876 for 85.40 cfs for 
Total in 147.000 cubic feet per second. 
The Histo r ical Water Diversion - Records compiled by the Bureau of 
Reclamation includes watef diverted and used directly for irrigation 
plus any water released from storage reservoirs. The record does not 
include diversion to storage . A summary of diversion records for the 
15-year period is shown in the following table: 
April May June July Aug. Sept. Oct. Yearly 
(acre- feet) 
Maximum 1,900 4,800 7,000 8,500 7,000 4,400 2,800 29,000 
Minimum 0 700 2,500 2,400 2,500 1,100 0 15,700 
Average 480 2,840 4,920 4,733 4,107 3,207 1,507 21,800 
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When three extreme low and three extreme high years are eliminated the 
range of diversions for 9 of the 15 years was from 18,200 to 24,200 
acre-feet. 
The estimated canal losses and farm headgate delivery of surface 
water is seen in the following table. 









































































































During 60 percent of the time, or 9 years out of the 15-year period the 
farm delivery ranged from 11,700 to 17,200 acre-feet. 
Union Ditch - According to the Farm Utilization Study made by the 
Bureau of Reclamation, the Union Ditch irrigates 5,245 acres. The water 
commissioner for Water District 2 reported 7,000 irrigated acres for 
1961 and 1966, and Mr. William Gaunt, attorney and secretary for the 
Consolidated Ditches Association reported 5,863 irrigated acres for the 
Union Ditch. The canal starts at a point about three miles northwest of 
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Gilcrest and ends about four miles northeast of Evans. Enroute the canal 
passes just south of La Salle. Most of the irrigated land is river bot-
tom land along the east and south of the South Platte River; also some 
of the Kersey Terrace is served by the lower end of the ditch. 
The Union Ditch Company holds direct-flow water rights from the 
South Platte River as follows: 
1. Priority number 32 dated Sept. 26, 1873 for 4.00 cu. ft . per sec. 
2. Priority number 36 dated Nov. 5, 1874 for 100. 00 cu. ft. per sec . 
3. Priority number 54 dated Nov. 2, 1881 for 84.03 cu. ft. per sec. 
Total 188.03 cu. ft. per sec. 
The Union Ditch also has a right for seepage wastewater from a 
drainage feeder to the canal for 20 cfs dated July 15, 1893. Because of 
its location the ditch probably obtains significant amounts of bank 
seepage water from the irrigation of land and canals lying above the 
elevation of the Union Canal. In the data for this canal no estimate 
has been made for any seepage water accruing to the canal flow. Con-
sequently, the amount of water delivered to the farm headgates may be 
somewhat greater than reported. The ditch company owns stock in the 
Union Reservoir in Water District 5, from which it generally receives 
2,000 to 3,000 acre-feet of water per year. 
The Historical Water Diversion - During the 15-year period from 1947 
to 1961, inclusive, the historical water diversions are given in terms of 
monthly and yearly diversion records in the following table, compiled by 
the Bureau of Reclamation. 
Total Water Diverted (acre-feet) 
April May June July Aug. Sept. Oct. Yearly 
Maximum 400 1,900 2,200 2,200 1,800 1,400 1,000 10,000 
Minimum 0 300 2,200 2,200 1,800 l ,400 0 900 









































































During 9 of the 15 years from 21,600 to 31,000 acre-feet of water was 
delivered to the farm headgate annually. 
Numerous ditches and canals carry water both in and out of this sub-
basin. Figure 4-13 summarizes these surface water transfers, which are 
used primarily for irrigation. There are several other important diver-
sion structures which import water to this sub-basin for municipal and 
industrial use. These are the Aurora-Ramparts Tunnel and the Denver 
Municipal Aqueduct (which originate in the South Platte River-Mountains 
sub-basin) and the South Boulder Diversion Conduit (which originates 
in the Boulder Creek sub-basin). Information on these diversion struc-
tures, which also import water from the west slope, can be found in the 
section on the sub-basin where they originate. 
Storage Facilities - In 1959, the Bureau of Reclamation reported 
that 39 reservoirs were in this sub-basin which had storage rights to 
water from the mainstem of the South Platte and its small tributaries 
from the right bank (Irrigation District #2). In aggregate, their 
decreed capacity totaled 138,000 acre-feet. Bittinger (1968) reports 
the maximum total physical storage capacity of these reservoirs to be 
SOUTH PLATT E BOULDER l ,240 BIG CACHE LA RIV ER- THOMPSON 31,344 POUD RE 
MOU NTAINS CREEK 37,530 RIVER - RIVER SU B-BAS IN . SU B- BASIN SU B- BASIN SU B- BASIN 
j 
CLEAR ST. VRAIN 
CREE K CREEK 
SU B-BASIN SUB-BASIN 
. 
' 
4,644 3,580 negligible 92,288 7,000 negligible 
43,214 (A vg ) 
24,935 (1970 ) 
. • 
SOUTH PLATTE RIVER - TRANSITION 
SU B-BAS IN 
4,413 
- -.. '---------------------------...J 
Acre-Feet 
Total Average Imports to the South Platte River-
Transition Subbasin. . . . . . . . ......... 62,851 
Total Average Exports from the South Platte River-
Transition Subbasin .................. 115,403 
Figure 4-13: Average Annual and 1970 Trans Subbasin Agri~ultural 
Surface Water Transfers 1n Acre-feet (Janon1s and 
Gerlek, 1977) 
















70,000 to 80,000 acre-feet. The 1974 tabulation of Colorado water rights 
lists 35 absolute and conditional storage rights decreed for water from 
the reach of the South Platte River within this sub-basin (Wilkinson, 
1974) . 
The minor intermittent plains tributaries of the South Platte whose 
drainage areas are located wholly within this sub-basin are appropriated 
by about 30 absolute and conditional storage rights (Wilkinson, 1974). 
In addition, the South Platte River-Transition sub-basin has been 
defined to include the lower portions of the Cherry Creek, Clear Creek, 
and Bear Creek drainages. Information on the water rights to these 
creeks appear in the sections describing their sub- basins. The largest 
storage facility located within this sub-basin is Chatfield Lake, a 
flood control reservoir. It is located on the mainstem of the South 
Platte about eight miles upstream from Denver and just below the con-
fluence of Plum Creek. The dam is an earth fill, about 150 feet high 
and 12,900 feet long. Chatfield Lake has a maximum storage capacity of 
385,000 acre-feet, with a maximum surface area of 5,120 acres. This 
includes a 215,000 acre-feet for flood control and 20,000 acre-feet for 
sediment control; the latter is the estimated 100 year sediment accumu-
lation (United States Army Corps of Engineers, 1975) . 
The nonnal operation of Chatfield Lake will be to allow incoming 
water to pass through the lake, up to a maximum of 5,000 cfs. This 
will be adjusted from time to time to insure a more or less steady flow, 
and to insure that the rights of downstream water users are not violated. 
In the event of flooding conditions downstream from the dam, releases 
will be curtailed until sufficient channel capacity is available to 
allow releases. Likewise, during flooding conditions upstream from the 
268 
dam, releases may be curtailed if inflow is too great to allow it all to 
be released downstream without causing damages. 
A contract exists between the State of Colorado and the Denver Water 
Board to provide for the initial filling of a multipurpose pool and also 
to replace water lost by evaporation. Briefly, the Denver Water Board 
will be responsible for maintaining the multipurpose pool at 20,000 to 
24,000 acre-feet. At times it may be allowed to fluctuate as low as 
i8,000 acre-feet. During extended drought periods, the State shall give 
its consent in writing to some lesser storage for a prescribed period of 
time. This permanent pool will have a maximum area of about 1,300 
acres, maximum shoreline of about 7.5 miles and maximum initial depth of 
about 48 feet. 
The Chatfield Lake or multipurpose pool, will have a 11 V11 configura-
tion - its arms lying in the valleys of the South Platte River and one 
in its tributaries, Plum Creek. The South Platte River arm of the lake 
will extend about two miles upstream from the dam while the shorter 
Plum Creek arm will be about 0.5 mile in length. Construction began on 
this projects in August of.1967 and is now virtually complete. 
Besides Chatfield Lake, there are six major reservoirs located 
within this sub-basin. Table 4-29 presents information on their owner-
ship, capacities, surface areas, and amounts in storage during the 1970 
water year. Four of these reservoirs store water diverted from the main-
stem of the South Platte . Three of them are located offstream in shallow 
depressions to the east of the South Platte; they are Barr, Milton, and 
Lower Latham Reservoirs. These reservoirs are fed by rather long 
ditches which have points of diversion higher upstream; they are used 
for the storage of irrigation water. The fourth is Marston Reservoir. 
Table 4-29 The Major Reservoirs in the South Platte River-Transition Sub-basin and Relevant Statistical 
Informa tion. 
-
Sur f a cell (a c re- fee t)~/ Amount s i n St ora~e 
0,111er1' 
Capac i ty area --------~-
Reser vo ir Source (acre-fee t) (ac res ) 11 - 1- 69 5-1 -70 10-31-7 0 
---- - --- - · ---
Stan l ey Cl ear Creek Farmers Reservoi r 5o , ooo!/ l , 212 27 ,778 37, 893 30 , 4BO 
and I rr igation 
Comra ny , Ci ty of 
\Jes tmi ni s t e r 
Barr-Oas i s Sou th Pl at te Fanners Reservo ir 33 ,010.!./ l , 749 22 , 403 27 , 606 25,144 
and Jr ri qa ti on 
Compa ny 
·-----
Mi I ton South Pl atte r-a'r111ers Reservoir 26 ,no!I 852 11,11 6 16 , 923 13,4 10 





Lower I a tham Sou t h Pl at t e Lo,,e r Lat ham 714 5 ,740 5, 740 5 , 315 
Rese r vo i r Co. 
---
Mars ton South Pl atte and Exogenou s Denver 11 , 213Y 622 16 , 421 16 , 519 15 , 221 
Impor ts from the Bl ue Ri ver 
in the Colorado Ri ve r Basi n 
--- - ------ -----·--------- -~- ---·-·- ------
Ha 1 s Lon Sou th l1011ldC'r Creek and Denve r 11 , 272 21 150 l 0 , 021 7, 874 10, 343 
Exoqenous Import s f rom the 
r· ra scr and Hi 11 i ams Fo r k 
Rive r s i n t he Col or ado -Ri ver eas in 
·-- -- --· - .,______ 
Tota l - - 14 4,005 5 , 299 93 ,479 11 2 ,635 99 . 913 
--· --·----------- -- --------
1/Pau l Neehl, 1977 {Wate r Con,nis s ione r fo r Irri ga t ion Di s tri c t #2 ). Reservo i r capac iti es are the abso l ute ly decreed ca pac iti es o f their s t orage r i qhts. 
2/Uenve r Wale r Board, 1969 . 
3/USGS , 1973c. 
! ! Div is ion #1 Wa t er Conln i ss i oners , 1970. 
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It too is located offstream, but to the west of the South Platte and on 
the edge of the Bear Creek drainage area. It is fed by the Denver Muni c-
ipal Aqueduct, which diverts water from the South Platte near its canyon 
mouth, outside of this sub-basin. The water stored in Marston Reservoir 
is used for municipal and industrial purposes. 
The two other major storage facilities located within this sub-basin 
are Ralston Reservoir and Stanley Lake. Ralston Reservoir is located in 
the Clear Creek drainage at the edge of the foothills on Ralston Creek. 
It is owned by Denver and is used to store and regulate imports to this 
sub-basin from South Boulder Creek and from the Fraser and Williams Fork 
Rivers in the Colorado River Basin. Stanely Lake is located on Big Dry 
Creek, a minor intermittant plains tributary of the South Platte to the 
west whose drainage area is entirely encompassed by this sub-basin. Its 
principal source of water is from Clear Creek. 
The 1936-1966 year average amount of water stored in Barr, Milton, 
Latham and Stanely Reservoirs , the largest reservoirs in this sub-basin 
that do not store water imported from the west slope, was 35,900 acre-
feet (Bittinger, 1968). Table 4-30 shows the monthly distribution of 
this average. 
Besides the six reservoirs mentioned above, there are approximately 
120 others located within this sub-basin . Two of these, the Platte 
Canyon and the Aurora Ramparts Reservoirs, store water imported to the 
sub-basin from the South Platte River-Mountains sub-basin. 
Also , there are 3 major reservoirs located outside of this sub-basin 
which store water exported from it . These are the Horse Creek, Prospect 
and Lord Reservoirs which are located in Boxelder Creek drainage of the 
South Plains tributaries sub-basin. The 1936-1966 31 year average 
Table 4-30 1936-66 31 Year Average Monthly Contents in Barr, Milton, Latham, and Stanley Reservoirs, 
(Bittinger, 1968). 
Month Jan. Feb. Mar. April May June July Aug. Sept . Oct. Nov. Dec. 
Average total 33 39 44 48 54 53 48 33 20 14 18 27 
contents 
(acre-fee t 
X l 000) 
Table 4-31 1936-66 31 Year Average Monthly Contents in Horse Creek, Prospect, and Lord Reservoirs 
(Bittinger, 1908). 
Month Jan. Feb. Mar. April May June July AJg. Sert. Oct. Nov. Dec. 
Average total 7 9 11 13 14 14 12 9 5 3 4 5 
contents 














annual contents of these reservoirs were 9,300 acre-feet (Bittinger, 
1968). Table 4-31 shows the monthly distribution of this average. 
Table 4-32 shows the 41 major reservoirs (excluding Barr-Oasis, 
Milton and Lower Latham Reservoirs which are included in Table 4-30) 
with absolutely decreed storage rights to the reach of the South Platte 
River within, and to its main tributaries who's drainage .areas are 
entirely within, this sub-basin. Their storage history during the 1970 
water year is shown also. 
The reservoirs shown in the preceeding Tables 4-4 and 4-9 show the 
major reservoirs with absolutely decreed storage rights to the portions 
of the Bear and Clear Creek drainages respectively which are located 
within this sub-basin and their amounts in storage during the 1970 
water year. 
4.7.3 Potentially Developable Surface Water Supply Remaining - The 
South Platte River-Transition sub-basin serves as a strategic link 
between the Front Range tributary areas and downstream plains areas of 
the South Platte River basin. Because of this location, water users in 
this sub-basin are largely dependent upon water from several sources. 
Thus, they experience water supply situations which are quite variable. 
In 1974 the USDI reported that the storable excess flow of the 
upper South Platte River and tributaries above Denver varies considerably 
from year to year and within any one year ranging from zero to about 
60,000 acre-feet per month. Approximately 80% of the annual volume is 
available in the fou r months April through July, with about 40% 
occurring during June. The proposed construction of Two Forks Reservoir 
and the recent completion of the Chatfield Lake Project and the Bear 
Creek Lake Project combined with the existing regulation facilities on 
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Table 4-32 Amounts in Storage During the 1970 Water Year of the Major 
Reservo irs with Absolutely Decreed Storage Rights to the 
Reach of the South Platte within and to its Minor 
Tr ibutari es whose Drainage Areas are Entirely within the 
So uth Platte River-Transition Sub-basin, (Division I Water 
Comm issioners, 1970)..l/ 
Amount - A.F. 
Name Source 11-1-69 5-1-70 10-31-70 
Behrns South Platte 70 52 30 
Beulah South Platte 45 45 1 
Bowles No. 1 South Platte 500 200 500 
Bowles No . 2 South Platte 475 475 475 
H. A. Smith South Platte 10 10 10 
Henry South Platte 0 2 0 
Horse Creek South Platte 3,655 14,052 10,405 
I reland No. l South Platte 54 54 54 
Ireland No. 5 South Platte 73 73 73 
Lo loff South P 1 atte 145 45 l 00 
Lord South Pla tte 136 847 113 
Meek No. 1 South Pla tte 45 15 45 
Meek No . 2 South Platte 65 25 65 
Olds South Platte 0 N.A. 0 
Prospect South Platte 2, 485 6,146 1 , 125 
Mc Lellen South Platte 4,370 4,370 5,254 
Ca rlin South Platte 0 0 0 
Ful tom1aste South Platte 525 525 367 
Tule No. 1 (Upper) South Platte 45 84 80 
Tule No. 2 (Lower) South Platte 75 90 90 
Subtotal South Platte 12,773 27,110 18,787 
-
Ma rshall Brantner Gulch 28 25 27 
Brantner No. 2 Brantner Gulch 11 11 11 
Church Lower Lake Dry Creek 100 100 l 00 
Coal Ridge (Sandhill) Little Dry Creek 696 486 603 
Ge rman No. 2 Big Dry Creek 46 30 45 
Ge rman No. 3 Bi g Dry Cree k 6 3 8 
German r~ o. 4 Big Dry Creek 7 6 25 
German No. 6 Big Dry Creek 21 18 20 
German No . 8 Big Ory Creek 54 46 20 
German No. 9 Big Dry Creek 18 14 5 
German No. 12 Big Dry Creek 92 92 92 
North Star Bi g Dry Cree k 65 55 65 
Parson-Holmes Second Cree k 9 . 9 18 
Maul First Creek 33 
I 
33 33 
J. B. Smith Todd Creek 105 110 130 
L. A. Dore Seepage 203 203 203 I 



















Table 4-32 Continued. 
Amount - A.F. 
Name Source 11 -1- 69 5-1-70 10-31-70 
Fairview Deer Cree k Not used I I 
Fairview No. 2 Deer Cree k Not used 
Husted ~Ii 11 o i,.1 Creek Stoc k water only 
Wa keman ~Ji 11 O\v Cree k Stock water only this year 
Subtota 1 South Platte 1 ,494 1 ,241 1,405 
Tri buta ri es 
Totals 14,267 I 28,351 20, l 92 
Note: Some of these reservoirs are located outside of the South Platte 
River-Transition Sub- basin . 
1/Excludes Barr , Milton, and Lowe r Latham Reservoirs, which are 
- included in Table 4- 29 . Also excluded are the reservoirs located 
in this sub-basin with decreed storage rights to the plains reach 
of Bear and Clear Creeks . These can be seen in the preceeding 
Tables 4-4 and 4-9 res pecti vely . 
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the other tributaries will make this reach of the South Platte River 
less subject to such excess flows. The releases from the various tribu-
taries and from the mainstem will be only enough to satisfy downstream 
rights. Also the rap i d urbanization within this sub-basin is encroaching 
significantly on irrigated agriculture. 
One consequence is that Denver and surrounding communities are 
importing more water from the West Slope. This has provided irrigators 
with a rather dependable supply of return flows. In addition, the return 
flows from CBT project water usage in the Saint Vrain Creek, Boulder 
Creek, Big Thompson River, and Cache La Poudre River sub-basin accrue 
here. 
As a result, Bittinger (1968) reports that the Union and Godfrey 
Ditches, diverting from the east side of the South Platte between the 
confluences of Saint Vrain Creek and the Big Thompson River, are cur-
rently enjoying a 5,000 to 7,000 acre-feet per year increase in their 
water rights yield, compared to yields prior to 1950. He also reports 
that since 1959 there has been a significant increase in the amount of 
water stored by the major reservoirs within this sub-basin. In addition, 
Bittinger states that there has been an increasing amount of water 
remaining in surface storage reservoirs at the end of the irrigation 
season compared to earlier years. 
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CHAPTER 5 
PLUM CREE K AND CHERRY CREE K 
Two distinctive tributaries of the South Platte River are Plum 
Creek and Cherry Cree k. They are located at the south end of the basin. 
The area of the two sub- basins is 687 square miles and their native water 
supply averages 33,864 acre-feet per year. The two streams are peren-
-~ial, but their flows may be very erratic. They are also ·subject to 
flash floods which occur mostly in the summer due to cloud bursts . One 
of the most destructive of these floods was on June 16, 1965 which was 
caused by a twelve inch torrential rain. 
5. 1 The Plum Creek Sub- basin 
The Plum Creek sub- basin encompasses the drainage area of Plum 
Creek above USGS gaging station #06709500, "Plum Creek Near Louvers. 11 
This gaging station is located approximately 7.5 miles upstream the con-
fluence of Plum Creek with the South Platte River. Figure 5-1 is a 
schematic representation of this sub-basin. 
5.1.1 Physical Charac ter i s t ics and Surf ace Wa t er Runoff - Plum 
Creek starts at elevations of 9,000 feet on the divide separating the 
South Platte and Arkansas River Basins. The stream flows northwest 
about 40 miles to its confluence with the South Platte, approximately ten 
miles south to Denver, at an elevation of 5,385 feet. Its major tribu -
taries are the West Plum Creek and East Plum Creek. The drainage area 
of the Plum Creek sub-basin .includes about 302 square miles of high 
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Figure 5-1: Sc hematic of the Pl um Creek Subbasin 
T-'T- ,__ 
I I I 1-..,.. 
-1....-L.. I I 
..L.....J. 
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The precipitation in the headwaters average about 20 inches per 
year and about 14 inches per year in the lower elevations (National 
Oceanic and Atmospheric and Atmospheric Administration, (United States 
Department of Commerce, 1974). 
About two thirds of the mean annual precipitation occurs during the 
April through September period as high intensity rainfalls - .which pro-
duce flood flows in Plum Creek (McCain and Jarrett, 1976). Occasionally, 
winter snow accumulates in the upper drainage of Plum Creek to produce 
sustained flows during April and May (USBR, 1959). 
Generally, the eastern tributaries of Plum Creek are ephemeral. 
They respond quickly to intense rainfall, resulting in short duration, 
small-vol ume floods, which for the most part infiltrate quickly. 
Plum Creek proper, and its western tributaries which drain the 
foothills, are generally perennial. While the base flow of Plum Creek 
is several cubic feet per second, its surface water runoff is highly 
erratic from month to month, or even from day to day. 
At times during the 1952, 1956-1960 and 1964 water years, the lower 
reach of Plum Creek was completely dry. During the flood on June 16, 
1965, the flow of this creek nears its mouth was estimated to peak at 
154,000 cfs, which is equivalent to about 308,000 acre-feet per day 
(USGS, 1975). 
The native surface water runoff of the Plum Creek Sub-basin was 
estimated from the flows recorded at the United States Geological Sur-
vey gaging station at its mouth, #06709500, "Plum Creek near Louviers, 
Colorado; 11 these records are given in Table C4-7, Appendix C. However, 
in assessing the native surface water supply of the drainage area, man-
caused upstream effects must be taken into account. From such 
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adjustments, seen in Table A4-10, Appendix A, the long term average 
native surface water supply was estimated to be 22,789 acre-feet per 
year. This computation was based on the 1948-1975 period of record. 
The 1970 native surface water supply of this su b-basin is estimated to 
have been 31,440 acre-feet, or 137.96% of average; computations are seen 
in Table A4-ll, Appendix A. 
The native surface water supply available to this sub-basin during 
the 1953-1956 four year drought period averaged 7,142 acre-feet per year 
or 31. ~ of average; computations are seen in Table A4-12, Appendix A. 
The outflow from this sub-basin, the unused portion of its native 
surface water runoff, contributes to the surface water supplies of the 
South Platte River-Transition Sub-basin. This is measured directly by 
the USGS gaging station #06709500, "Plum Creek near Louviers. 11 The 
outflow was averaged 20,589 acre-feet per year since the 1948 water year 
as seen in Table C4-7, Appendix C. 
5. 1.2 Existing Development of the Surface Water Runoff - The 
October 10, 1974 revised tabulation of Colorado water rights lists 17, 
14 and 15 ditch rights and 0, 4, and 5 storage rights absolutely and 
conditionally decreed for the surface flows of Plum Creek (the mainstem), 
West Plum Creek, and East Plum Creek, respectively . It also lists about 
50 other decreed ditch and storage appropriations that are supported by 
the native surface flows of the minor tributaries of Plum Creek, 
(Wil kinson , 1974). 
Direct Diversion Struct~res - There are no diversion structures 
importing water to the Plum Creek sub-basin from other river basins or 
other sub-basins of the South Platte River basin. There is one diversion 
structure, the Highline Canal, which imports water to the Plum Creek 
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drainage below the gaging station marking the mouth of the Plum Creek 
sub-basin. This canal brings water from the mainstem of the South 
Platte River in the South Platte River-Mountains Sub-basin to outlying 
valley lands in the South Pl atte River-Transition Sub-basin. Turnouts 
from this canal have supplied irrigation water to approximately 400 acres 
within the lower Plum Creek drainage (United States Bureau of Reclama-
tion, 1959) . However, all of this acreage appears to have been inundated 
or encroached upon by the Chatfield Lake Project . There are no diver-
sion structures exporting the native surface flows of the Plum Creek or 
its tributaries to uses outside of their sub-basin. 
Diversions of surface water from Plum Creeks hydrological drainage 
therefore, are used exclusively within the sub-basin, primarily for agri-
culture. The decreed water rights for the majority of these diversion 
structures are for less than 10 cfs (Wilkinson, 1974). 
Storage Facilities - There are few reservoirs in the Plum Cree k 
sub-basin and without exception they are extremely small . The majority 
have decreed capacities of less than 25 acre-feet (Wilkinson, 1974). 
5. 1.3 PotentiaZZy DeveZopabZe Surface Water Runoff Remaining -
Virtually all of the native flows arising in the Plum Creek sub-basin 
have long been appropriated by users within the sub-basin and by users 
downstream on the South Platte dependent on its tributary flows . 
Unappropriated water occasionally appears in the sub-basin, in the form 
of flash floods in the spring. However, the irrigated land in the sub-
basin does not receive an adequate supply of water, and generally 
experience shortages in the later summer, due to the undependability of 
the surface flows and lack of sufficient storage (United States Depart-
ment of the Interior, 1959). 
• 
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Unappropriated water, if it does appear, is presently lost to the 
sub-basin. It flows unregulated down Plum Creek and is intercepted just 
below its mouth of the South Platte River by Chatfield Lake, a flood 
controlling structure . There are no proposed projects in the Plum Creek 
sub-basin to significantly increase the storage capacity in order to 
capture native surface flows. 
5.2 The Cherry Creek Sub-basin 
The Cherry Creek sub-basin is defined in this study as the Cherry 
Creek drainage above the Cherry Creek Lake Dam. The dam is on the main-
stem of Cherry Creek about 11 miles upstream from its confluence with 
the South Platte River. The portion of the Cherry Creek drainage below 
the dam, about five percent of the total, is included in the South Platte 
River-Transition sub-basin, but it will be discussed in this section. 
Figure 5-2 is a schematic representation of Cherry Creeks entire hydro-
logical drainage area. 
5.2.1 Physical Cha.racteristics and Surface Water Runo ff - Cherry 
Creek rises in a cloudburst area south of Denver, on the South Platte-
Arkansas River Basin boundary, around elevations of 7,000 feet. The 
creek flows northward about 55 miles to its junction with the South 
Platte River, at an elevation of 5,184 feet, within the city limits of 
Denver. The upper 44 miles of Cherry Creek, above elevations of 5,490 
feet are included in the Cherry Creek sub-basin. 
The portion of the Cherry Creek drainage within the South Platte 
River-Transition sub-basin is highly urbanized . It lies within the 
metropolitan Denver area and the watershed is covered with parking lots, 
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Fi gure 5-2: Schematic of Cherry Creeks Hydroloqical Drainage 
Area 
283 
its way into the groun and a greater percentage is converted into sur-
face runoff. 
Cherry Creeks major t ributari es are all located within the Cherry 
Creek sub-basi n boundaries. These are the East and West Cherry Creeks 
in the upper reaches and about half a dozen ephemeral gulches in its 
lower reaches. 
Cherry Creek drains an area of 409 square miles of rolling plains 
type terrain. The upper 95%, or 385 square miles, are located in the 
Cherry Creek sub-basin. Demarkated by the Cherry Creek Lake Dam, the 
other 24 square miles Cherry Creeks hydrological drainage are located 
in the South Platte River-Transition sub-basin. 
The precipitation in the headwaters of the Cherry Creek drainage 
averages about 16 inches per year, and about 14 inches per year in its 
lower elevations around Denver (National Oceanic and Atmospheric Adminis-
tration, United States Department of Commerce, 1974). 
About two-thirds of the mean annual precipitation occurs as flood 
producing rainfalls during the period April through September (McCain 
and Jarrett, 1976) . Occasionally, snow accumulates in the upper drainage 
areas to produce sustained flows during April or May (USBR, 1959). 
Cherry Cree k is perennial, its base flow is a few cubic feet per 
second. However, its surface water runoff is very erratic. On June 16-
18, 1948 the flow of this creek at Denver was recorded to be 0.4 cfs 
(USGS, 1958) . During the flood on June 16, 1965 the flow of Cherry Creek 
was estimated to peak at 58,000 cfs which is equivalent to 116,000 acre-
feet per day (United States Army Corps of Engineers, 1975). Fortunately 
for Denver, this runoff was impounded in Cherry Creek Lake. 
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Table 5-1 shows Cherry Creeks probable flood discharges at two 
locations for various frequencies of occurrence. This provides an index 
to the surface water supply characteristics of this sub-basin. 
The tributari es of Cherry Creek are ephemeral. They res pond quickly 
to the intense rainfalls to produce the floods noted above. The native 
surface water runoff of the Cherry Creeks drainage was estimated from 
the flows recorded at the various gaging stations that are, or have been, 
located on Cherry Creek, as seen in Appendix C, Tables C4-8 and C4-9. 
However, in assessing the native surface water supply of a gaging sta-
tions drainage area, man-caused effects upstream which effect its flow 
records must be taken into account. 
Table 5-2 shows the 1934-1956 long term average annual, the 1970, 
and the 1953-1956 drought period average annual estimated native sur-
face water runoff of the Cherry Creek drainage. 
The outflow from the Cherry Creek sub-basin contributes to the 
surface water supplies of the South Platte River Transition sub-basin. 
Since permanent storage began behind Cherry Creek Dam, this has averaged 
3,756 acre-feet per year (Supporting Appendix C, Table C4-9). 
5.2.2 Existi ng Development of the Surface Wa t er Runoff - The 
October 10, 1974 revised tabulation of Colorado water rights lists 50, 
l, and 6 ditch rights and 5, 0, and O storage rights absolutely and 
conditionally decreed for the surface flows of the Cherry Creek mai nstem , 
West Cherry Creek, and East Cherry Creeks, respectively. It also lists 
about 50 other decreed ditch and storage appro~riations that are supported 
by the native su rface flows of the mi nor tri butari es of Cherry Creek 
(Wilkinson, 1974). 
Table 5-1 Flood Characteristics of Cher ry Creek at Selected Gaging Station Sites tMcCain and Jarrett , 1976). 
[Flood discharges for each gaging station are (firs t line ) values used in multiple regression 
ana lys i s , (second lin e ) we i ghed averages] 
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Table 5-2 The Native Surface Water Runoff of the Cherry Creek Drainage 
Drainage Area 
The Cherry Creek 
sub-basin 
The portion of Cherry Creek 
drainage within the South 
Platte-Transition sub-basin 
The entire Cherry Creek 
drainage 
l/Appendix A, Table A4-7 . 
.0'Appendix A, Table A4-8. 
lf Appendix A, Table A4-9. 
Average Annual Native Surface Water 
1970 Water YeayJJ 
1943-56 
Long Term Annual % of Long 
Averagel/ Flow Term Average 
11,075 6,119 55.25 
7,301 4,034 55.25 
18,376 10, 153 55.25 
Runoff (acre-feet/year) 
1953-56 Drought Period Ave.'Y 
Annual · % of Long 
Flow Term Average 
4,606 41.59 
3,036 41. 59 
7,642 41 .59 
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Direct Diversion Structures - There are no diversion structures 
importing water from other river basins to the Cherry Creek drainage. 
However, the Highline Canal traverses the lower portion of the Cherry 
Creek drainage on its way to the Sou th Platte River-Transition sub-basin 
from the South Platte River-Mountains sub-basin. Turnouts from this 
ditch are minor and occur only in the portion of Cherry Creek drainage 
within the South Platte River-Transition sub-basin. Also there are no 
diversion structures exporting the native surface flows of Cherry Creek 
or its tributaries to uses outside of t heir drainage areas. Diversions 
of surface water from Cherry Creek and its tributaries are used exclu-
sively within Cherry Creeks hydrological dra i nage. The decreed water 
rights for the majority of these direct diversion structures are for 
less than five cfs (Wilkinson, 1974). 
Irrigation ditch development started in the Cherry Creek drainage 
in 1862 and was concentrated in the valley between Franktown and Denver. 
At the turn of the century, the 30 mile long Arapahoe Canal was built. 
This was the largest diversion structure ever to be constructed in the 
Cherry Creek drainage. It delivered water from Castlewood Dam above 
Franktown to an irrigation development of about 3,000 acres in the lower 
Cherry Creek drainage. The Arapahoe Canal has not been used since 1933 
when the Castlewood Dam failed (United States Department of the Interior, 
1959). 
Storage Facilities - In 1890 the Castlewood Dam was built about two 
mi les upstream f rom Franktown. Until 1950 it was the largest storage 
facility to be built in Cherry Creeks hydrolog i cal drainage. The stored 
water was used for irrigation and was deliver ed by the Arapahoe Canal. 
On August 3, 1933 the Castlewood Dam failed, creating one of the largest 
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floods recorded in the sub-basin. The native surface water supply at the 
dam site is too limited to justify rehabilitation (United States Depart-
ment of the Interior, 1959), and its storage rights have since been 
abandoned (Wil kinson, 1974). 
With one exception, Cherry Creek Lake, the existing reservoirs on 
Cherry Creek and its tributaries are extremely small. The majority have 
decreed storage capacities of less than 25 acre-feet (Wilkinson, 1974). 
Cherry Creek Dam was constructed by the United States Army Corps of 
Engineers in 1946-1953, about 11 miles above Denver, to protect the 
metropolitan area from floods. This earth fill dam is 140 feet above the 
streambed 14,300 feet long, and creates a total storage capacity of 
96,000 acre-feet (United States Army Corps of Engineers, 1975). In 
1964 the USGS published the capacity of Cherry Creek Lake as 247,500 
acre-feet. While this was revised in 1970 to the correct capacity, 
96,000 acre-feet, it points out the discrepancies that are sometimes 
found when collecting water resource data of the South Platte River 
basin. 
The mean annual evaporation minus the mean annual precipitation 
rates in and around the Denver Metro area is approximately 30 inches 
per year (Meyer, 1942). While the surface area of Cherry Creek Lake 
fluctuates with the impoundable runoff, according to the United States 
Soil Conservation Service, Outdoor Recreation Potential in Colorado, 
1973, it averages 1,207 acres. However, according to the United States 
Geological Survey, Lakes in the Front Range Urban Corridor, Colorado, 
1973c its surface area is 890 acres. Based on the interpretation of 
United States Soil Conservation Service Land Use Maps and United States 
Geological Survey Topographic Maps, the surface area of Cherry Creek 
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Lake was estimated to be around 1,100 acre-feet on the average. If this 
is the case, then the average evaporation from Cherry Creek Lake, 2,750 
acre-feet per year, is almost 25% of the average annual native surface 
water runoff of the drainage area above it. 
Beginning in June of 1950, Cherry Creek Lake was originally 
operated as a dry reservoir. Several years later, however, the Governor 
of Colorado requested that 10,000 acre-feet be impounded for conservation 
purposes. Permanent storage began on May 15, 1957 (USGS, 1973a). Later 
this was increased to 15,000 acre-feet for recreation which leaves an 
effective flood control capacity of 81,000 acre-feet. 
This dam was built to replace and supplement the limited protection 
afforded by the Castelwood Dam, located about 25 miles further upstream, 
which failed in 1933, and the Sullifan Barrier (Kenwood Dam) which was 
removed during construction of Cherry Creek Dam (United States Department 
of the Interior, 1959). There are two absolutely decreed storage rights 
associated with Cherry Creek Lake. These are for 10,000 acre-feet and 
5,580 acre-feet of water from the mainstem of Cherry Creek. They both 
have adjudication dates of May 18, 1972 and their appropriation dates 
are May 5, 1958 and March 22, 1960, respectively. Both of these rights 
have previous adjudication dates of June 16, 1930 (Wilkinson, 1974). 
5.2.3 Potentially Developable Surface Wa t er Runoff Remaining -
Since the 1920 ' s all the surface water arising in Cherry Creek on the 
average, and in most high runoff years, has been used within its drain-
age and by downstream appropriators on the South Platte who have rights 
dependent on this water (United States Department of the Interior, 1959). 
Additional surface water supplies from Cherry Creek are extremely 
undependable but they are of substantial magnitude when they do occur. 
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These unappropriated flows usually are a result of intensive rainfall in 
the spring. The storage facilities above Cherry Creek Lake do not have 
the capacity to capture this water for use later in the irrigation 
season . Because of the flood control function of Cherry Creek Lake, it 
will not be available to the major appropriators in the Cherry Creek 
drainage during times of low flow. However, the downstream appropriators 
along the mainstem of the South Platte may benefit, if they capture the 
regulated releases to the Cherry Creek Dam before they leave the South 
Platte River basin at large. At any rate, since permanent storage 
began in 1957, and in particular since 1967, no water has been released 
from Cherry Creek Lake except for small amounts during April or May. 
There are no proposed projects in the Cherry Creek drainage to futher 
increase the storage capacity available for its native surface flows . 
CHAPTER 6 
THE SOUTH PLATTE RI VER PLAI NS AND ITS 
EPHEMERAL TRIBUTARIES 
Beyond Greeley the South Platte River has the characteristics of a 
plains stream system. As a natural stream it carried the Front Range 
Mountains spring snowmelt discharge and then, later in the season, it 
_may have become dry as the low flows were lost by seepage from the 
streambed. I ts tributaries in this reach are generally ephemeral with 
most of the annual discharge consisting of the flood flows from spring 
and summer cloud-bursts. The more important tributaries are Crow Creek 
and Lodgepole Creek. 
The development of irrigation along the Front Range tributaries 
and in the plains adjacent to the South Platte River has changed the 
basic character of the stream . The irrigation of large tracts of land 
adjacent to the river has, over the decades, raised the water table 
enough that the river flow is sustained by return flows . This same 
situation has developed in the lower reaches of the Front Range tribu-
taries as well . As the return flows accrue with distance, diversion s 
cause the stream to be dry again . This pattern repeats itself as the 
South Platte flows towards its confluence with the Platte River in 
Nebraska. 
A portion of the basins plains drainage is in Wyoming and it also 
extends into Nebraska where the South Platte flows parallel to the 
North Platte River for a number of miles . 
Table 6-1 summarizes the drainage areas and estimated surface 
water runoff of the sub-basins in this grouping. 
Table 6-1 Surface Water Runoff Characteristics of the South 
Platte River-Plains and its Ephemeral Tributaries. 
Surfac~ Water Runoff (acre-feet/year) 
1970 Water Year11 1953-56 Drought Period 
Averagei/ 
Drainage Area Annual % of Long Annual % of Long 
Sub-basin (Squa re Miles) Long-Term Average Flow Term Average Flow . Term Average 
Crow Creek l ,824 I 60,000 60,000 100.0 36,540 60.9 
' [fo rth Plains 2,400 ' 1,090 l ,090 100.0 664 60.9 
Tributaries 
Lodgepole Creek l, 946 43,023 43,023 l 00.0 26,201 60.9 
South Plains 4,276 50,000 50,000 l 00. 0 30,450 60.9 
Tributaries 
South Platte l, 956 0 0 - 0 -
River-Plains 
Sub Area Total 12,402 154, 113 154, 113 100.0 93,855 60.9 
l/ Includes only that portion of Lodgepole Creek within the study area (Wyoming and Colorado). 
'l:_/ The assumptions and judgment involved in determining the long-term average annual native surface water 
runoff can be found in the individual sections of this chapter which describe these sub-basins. Because 
of the Plains nature of this grouping of sub-basins much of the surface water runoff quickly infiltrates 
to the groundwater reservoir or evaporates; very little ever reaches the main stem of the South Platte. 
'}j Assumed to be the same as the long-term average annual. The 1970 pecipitation in this part of the South 
Platte Basin departed from normal only +.11 in.(U.S. Dept. of Commerce, Environmental Data Service, 1970). 
if In aggregate, the 1953-56 average annual native surface water runoff of sub- bas in groupings 1 ,2, ~nd 3 
was 60. 9% of the long-term average annual. It was assumed that the sub-basins of this sub-basin 





6.1 The Crow Creek Sub-basin 
The Crow Creek sub-basin encompasses the drainage area of Crow 
Creek above the site of . former gaging station #7565, 11 Crow Creek near 
Barnesville, Colorado. 11 In addition, it includes the hydrological 
drainage of Lone Tree Creek above a point approximately two miles 
upstream from its mouth. The lower eight miles of Crow Creek below 
Barnesville and their drainage area are included in the South Platte 
River-Plains sub-basin. The lower two miles of Lone Tree Creek and 
their drainage area are included in the South Platte River-Transition 
sub-basin; Figure 6-1 is a schematic drawing of the sub-basin. 
6. l. l Physi caZ Cha.racter i stics and Surface Water Runoff_ - Crow 
Creek starts in the Laramie Mountains , between Laramie and Cheyenne, 
Wyoming, at elevations ranging to 8,500 feet. The stream flows east 
for about 35 miles to Cheyenne, and traverses the city at an elevation 
of about 5,940 feet. It then veers southeast for approximately 30 miles 
and enters Colorado. Here it flows due south for 55 miles where it joins 
the main stem of the South Platte, at an elevation of 4,570 feet; this 
point is about 11 miles downstream of Greeley . 
The drainage area of Crow Creek above Barnesville, Colorado, which 
is located almost eight miles upstream from its confluence with the 
South Platte, is about 1,324 square miles . 
The major tributaries of Crow Creek are the North Fork, Middle 
Fork, and the South Fork; thes e are all mountain streams. About six 
minor intermittent creeks are tributary to Crow Creek in its plains 
reach in both Wyoming and Colorado. 
Lonetree Creek also rises in the Laramie Mountains . The watershed 
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Figure 6-1: Schematic of the Crow Creek Subbasin 
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land type terrain. From elevations of about 8,300 feet, approximately 
32 miles west of Cheyenne, it flows east to the plains. It then veers 
south, entering Colorado about ten miles west and six miles south of 
Cheyenne. Lonetree Creek joins the South Platte River approximately 
--~--
one-half mil e below the mouth of the Cache La Poudre River, five miles 
east of Greeley, at an elevation of 4,580 feet. The creek drains an 
area of about 500 square miles (USBR, 1959). 
The major headwater tributaries of Lonetree Creek are Goose and 
Duck Creeks. The only significant stream contributing surface water 
flows to Lonetree Creek once it reaches the plains is Owl Creek which 
is intermittent. 
As defined, the Crow Creek sub-basin includes a total drainage 
area of about 1,824 square miles. Approximately 528 square miles, or 
28.9% are located within Wyoming. The remaining 1,296 square miles 
71.1 % of the total, lie within Colorado. 
The average annual precipitation in the headwaters of this sub-
basin is about 16 inches per year, and is about 12 inches per year in 
the lower elevations on tne plains (National Atmospheric and Oceanic 
Administration, U.S. Department of Commerce, 1974). 
The headwater tributaries, as well as the main stems of Crow and 
Lonetree Creeks, are perennial in their mountain reaches. The source 
of these flows are both summer rainfall and some winter snowpack which 
melts in the spring. 
Table 6-2 shows the area of the drainage basins in the mountains, 
the mean annual discharge, and the runoff per square miles of Lonetree 
Cree k, and the computed mean annual discharge of Goose and Duck Creeks. 
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Table 6-2 Surface Water Runoff Characteristics of the Upper Reach of 
Lone Tree Creek and its Headwater Tributaries (Babcock and 
Bjorklund, 1956). 
Area of drainage Runoff per Mean annua 1 
basin, in square mile, discharge, in 
square miles in acre -feet acre -feet 
Lone Tree Creek 23 64.5 - l_,483 
Goose Creek 6 64 . 5 387 
Duck Creek 15 64.5 967 
Tota 1 44 64.5 2, 837 
The perennial flow of the streams in the upper reac hes of this sub-
basin disappear within a short distance of the points where they issue 
on to plains. Some of the water in the streams is evaporated in and 
along the channels, some probably seeps into older sedimentary beds 
along the mountain front, and some may escape as storm flow. It is 
believed, however, that most of the water carried by these streams finds 
its way into the Ogallala groundwater formation (Babcock and Bjorklund, 
1956). 
Springs and seeps occur in this sub-basin along the escarpment south 
of the Colorado-Wyoming state line and in some of the valleys that have 
cut into it . Here, erosion has cut through the Ogallala formation and 
groundwater discharge is picked up by the streams. Normally, the channels 
of these streams are dry above this spring line to where they exit from 
the Laramie Mountains . In Crow Creek, however, there is usually a flow 
across the entire width of this area. Below the spring line the only 
water available for runoff is from summer rainfall when 70 to 80 percent 
of the average annual precipitation occurs. These rains are short 
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duration - high intensity down-pours; the results are usually low volume 
flash floods of a local nature . 
A significant part of the lower drainage in Colorado, especially 
on the headwaters of Owl Creek, is what might be termed, 11 Bad Lands." 
Much of the cross-drainage slopes are very steep and the vegetation is 
very sparse (US BR, 1959). The surface water runoff arising in this 
reach of the sub-basin is intermittent and very rarely reaches the main 
stem of the South Platte. It either is captured by reservoirs, per-
colates into the ground, evaporates, or is consumptively used. For a 
six year period, water years 1951-1957 when a USGS gaging station was 
established on Crow Creek at Barnesville, Colorado , no flow was recorded; 
these records are seen in Table C4-32, Appendix C. 
There have been seven USGS gaging stations recording surface water 
runoff within the Crow Creek sub-basin at one time or another; their 
locations are shown in the preceeding Figure 6-1. Most were operated for 
less than ten years and their records are erratic and incomplete; none 
are in operation today. Information about these gaging stations can be 
seen in Tables C4-28 to C4~32, Appendix C. 
With such scant information regarding the native runoff of the Crow 
Creek sub-basin, a value was 11 assumed. 11 The figure chosen as being 
available to surface water diverters in the Wyoming portion of this 
sub-basin was 10,000 acre-feet annually. This was based on the runoff 
characteristics of Lonetree Creek, summarized in Table 6-2, and the 
records of a gaging station which was located on Crow Creek below 
Cheyenne, which are seen in Table C4-31, Appendix C. The flow assumed 
as being available to surface wa ter diverts in the Colorado portion of 
this sub-basin was 50,000 acre- feet annually. This was a weighed 
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judgement taking into account the compu ted total agricultural water 
demand, and the magnitude of groundwater pumpage within this portion of 
the sub-basin, as well as the imports of water to it from other water-
sheds. 
6. 1. 2 Existing Development of the Surface Water Runoff - Both Crow 
Creek and Lonetree Creek originate in Wyoming and flow into Colorado. 
These two states have never engaged in litigation, and no compact or 
decree presently exists concerning the equitable apportionment of the 
minor, intermittent flows of the sub-basin that cross the state l ine . 
Along the main stem of Lonetree Creek and its major tributaries 
in Wyoming, considerable hay ranch development has occurred due to the 
dependable perennial nature of their flows. In 1959 the USSR reported 
that there were 74 filings, totaling 390 cfs, for direct diversions from 
Lonetree Creek and its tributaries within Wyoming. In addition, they 
reported that this portion of the Crow Creek sub-basin supported decrees 
for six reservoirs with a total capacity of 1,700 acre- feet. 
In Colorado, the natural surface runoff that appears in the Lone 
Tree Creek drainage is appropri ated by no more than 125 absolutely and 
conditionally decreed direct flow and storage rights. Sixty-three of 
these have been decreed for the mainstem of Lone Tree Creek and 14 for 
its tributa ry, Owl Creek (Wilkinson, 1974). 
According to the October 10, 1974 Colorado Water Rights tabulation, 
there exists a conditionally decreed storage right on Lone Tree Creek 
for a McGrew Reservoir to be located approximately 20 miles upstream 
from its mouth. The water right is for 12,828 acre-feet of water for . 
irrigation purposes . It has an appropriation date of February l, 1909, 
and is the largest decreed right on this creek in Colorado. This 
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conditional decree has an adjudication date of January 15, 1914 and a 
previous adjudication date of November 21, 1895 (Wilkinson, 1974). 
In 1924 there were adjudicated rights for diversions from Crow 
Creek and its tributaries above Cheyenne for the irrigation of 18,840 
acres of land (USGS, 1958). In 1959 the USBR reported that there were 
11 8 filings, totaling 563 cfs, for direct diversions from Crow Creek 
and its tributaries in Wyoming. In addition, they reported that this 
portion of the Crow Creek sub-basin supported decrees of 16 reservoirs 
with a total capacity of 14,170 acre-feet. Cheyenne operates two of 
these reservoirs which have a combined capacity of 12,000 acre-feet, 
(USGS, 1969a). They are used to store and regulate the native surface 
flows for muni cipal supply and power development. In addition, ten 
small reservoirs with a total capacity of about 400 acre-feet are 
located in this reach of the sub-basin and are used for irrigation 
and stock water (USGS, 1969a). It appears then that the remaining 
four decrees for reservoirs in this portion of the Crow Creek sub-basin 
were still of a conditional nature as of 1969. 
Cheyenne has the most ·· senior water right in Wyoming for Crow 
Creek water. Its appropriation for 12,481 cfs (approximately equivalent 
to 25,000 acre-feet per day) allows them to divert the whole creek 
when needed. Their return flows are in turn also completely appro-
priated. The Herford Ranch, the first diverter below Cheyenne on 
Crow Creek in Wyoming, has a right to virtually all of Cheyennes 
effluent for the irrigation of pastureland (Sherard, 1976). 
In Colorado, the October 10, 1974 revised tabulation of Colorado 
water rights lists 17 direct flow rights and ten storage appropriations 
absolutely and conditionally decreed for water from the mainstem of 
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Crow Creek. The largest of the absolutely decreed storage rights is for 
2,525 acre-feet for the Herford irrigation reservoir located just below 
the state line. The largest of the conditional storage decrees is for 
67,268 acre-feet to be impounded in a proposed Greasewood r eservo ir to 
be located about 20 miles upstream from Barnesville, Colorado. In 
addition to these, their are several minor direct and storage rights 
both conditionally and absolutely decreed for the flows of various 
tributaries to Crow Creek in Colorado. 
There are no exports of water from the Crow Creek sub-basin to 
uses outside of its drainage area. One diversion structure, the Cheyenne 
Pipeline, imports water to the Wyoming portion of the Crow Creek sub-
basin; it brings in North Platte River water, which has been exchanged 
for Colorado River water, to Cheyenne for municipal purposes. Imports 
through this pipeline have averaged 7,316 acre-feet per year since its 
initial diversion in 1965. Additional information on Cheyennes impor-
tation facilities which include the piepline, a transbasin diversion 
tunnel, and various reservoirs, are reviewed in Part III in the section 
on the Little Snake River~ub-basin. 
Four major ditches, originating in the Cache La Poudre River sub-
basin, import water to the Colorado portion of the Crow Creek sub-basin; 
these are the Pierce Lateral, the Larimer County Canal, the Larimer and 
Weld Canal (also called the Eaton Ditch) and the Greeley Number 2 
Ditch (also called the Cache La Poudre Number 2 Ditch). Diversions 
through these ditches which are applied in this sub-basin have been 
estimated to average 66,404 acre-feet per year (Janonis and Gerlek, 
1977). The majority of these imports, which consist mostly of CBT 
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deliveries, are used within the lower 20 miles of the Lone Tree Cree k 
drainage below elevations of 5,020 feet. 
6.1 .3 Potentially Developable Surface Water Runo f f Remaining - In 
1959 the USBR de t ermined t ha t t he reac h of Lone Tree Creek in Wyoming was 
fully developed. Furthermore, they stated that the water supply available 
in the Colorado portion of the Lone Tree Cree k drainage is so small and 
undependable that there is no opportunity for development. 
The surface flows of the Crow Creek drainage in Wyoming are also 
fully appropriated. There may be additional water available in the 
future in the form of return flows below Cheyenne, as the imports of 
that city from the North Platte River basin are expected to climb to 
37,000 acre-feet or more, as municipal demands grow. Barring reuse, 
approximately two thirds of this imported water will appear as effluent 
and be available to downstream users. In 1959 the USBR reported that 
the native flow of this creek and tributaries within Colorado will not 
support additional surface water development. 
6.2 The North Plains Tributaries Sub-basin 
The North Plains tributaries sub-basin is defined here as that 
portion of drainage area north of the South Platte River-Plains sub-
basin between the Crow Creek and Lodgepole Creek sub-basins. Figure 
6-2 is a schematic drawing depicting the area. 
6.2.l Physi cal Character istics and Surf ace Water Runoff - Wildcat, 
Pawnee and Cedar Creeks are the principal tributaries of this sub-basin. 
They drain about 2,400 square miles of land, the majority of which is 
located within Colorado. These streams originate on the southern edge 
of the Lodgepole Creek sub-basin at elevations of about 5,000 feet. 
They flow generally south to their conf luences with the South Platte 
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River-Plains reach, which occur at elevations 4,210, 3,960 and 3,860 
feet, respectively. 
The precipitation in this sub-basin averages about 12 inches per 
year over its entire drainage area (National Atmospheric and Oceanic 
Administration, U.S. Department of Commerce, 1974). 
Because of its low elevations and plains location, there is no 
winter snow pack; therefore it's streams are ephemeral. The surface 
water supply is derived from summer rainfall, when 70 to 80 percent of 
the average annual precipitation occurs. It occurs as short duration 
high intensity down pours; the results are usually low volume flash 
floods of a local nature. The surface water runoff contributed to the 
South Platte River is minor as most of the intermittent flows of these 
streams infiltrate to the groundwater reservoir. 
While the creek beds of this sub-basin are generally dry, the 
upper reaches of Pawnee Creek, and its tributaries, Wildhorse and 
Spring Creeks, are fed by many springs and seeps. However, this flow 
disappears through evapotranspiration and seepage within a few miles. 
No gaging stations have ever been maintained in this area by the 
U.S. Geological Survey. Because of this, it was necessary to "assume" 
a value of native runoff that would be available to surface water 
diverters in this sub-basin. Through the analysis performed by 
Janonis and Gerlek (1977) the figure chosen was l ,090 acre-feet per 
year. This was a weighed judgement taking into account the computed 
total agricultural water demand of, and the magnitude of groundwater 
pumpage within, this sub-basin. 
6.2.2 Existing Development of the Sur face Water Runoff - As there 
is very little dependable surface water runoff available from these 
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creeks, there has been virtually no development in this sub-basin except 
for the irrigation of a few small tracts of land. However , in the lower 
valleys of these creeks near their mouths, irrigation with surface flows 
diverted from the mainstem of the South Platte River is prevalent. This 
developed area is located within t he South Platte River-Plains sub-basin. 
The October 10, 1974 revised tabulation of Colorado -Water Rights 
lists 3, 5, and 16 absolutely decreed ditch rights for the native sur-
face flows fo the mainstem of Wildcat, Pawnee, and Cedar Creeks 
respectively. All of these are for irrigation purposes and the majority 
are for less than five cfs. In addition to these direct flow rights and 
to others on various small tributaries, there are several storage 
appropriations in this sub-basin for small reservoirs. All of these 
are for under 80 acre-feet except Sterling Reservoir, sometimes called 
Point of the Rocks Reservoir, which is located on Cedar Creek and has 
a right for 84,000 acre-feet of the water in Cedar Creek. In addition 
it has a right for 84,000 acre-feet of Pawnee Creek flows which are 
delivered along with its surface appropriations from the mainstem of the 
South Platte through the North Sterling Canal. Both of these absolutely 
decreed storage rights have priority dates of June 15, 1908 with 
adjudication dates of July 5, 1928 and previous adjudication dates of 
June ll, 1913 (Wilkinson, 1974). Needless to say, there is very 
little yield from these rights on an average annual basis. 
6.2.3 Po tentia l ly Developable Surface Water Runo ff Remaining - In 
1959, the USBR reported that other than the very small amounts presently 
being used, there is no further dependable native surface water supplies 
from these creeks than can be developed. 
305 
6.3 The Lodgepole Creek Sub-basin 
The Lodgepole Creek sub-basin encompasses the entire drainage of 
Lodgepole Creek above the USGS gaging station #06763500 11 Lodgepole 
Creek at Ra1ton, Nebraska. 11 A major portion of this sub-basin is located 
in Nebraska, outside of the study area . However , for the sake of con-
tinuity, it will be discussed too, but in a briefer fashion . The lower 
five miles of Lodgepole Creek, and their drainage area bel ow the gaging 
station, are located wi thin Colorado and are included in the South Platte 
River- Plains Sub- basin . Figure 6- 3 is a schematic drawing of the sub-
basin. 
6. 3.1 Physical Characteristics and Surface Water Runoff - Lodgepole 
Creek has its origin in the Laramie Mountains east of Laramie, Wyoming . 
It flows generally east across Wyoming and Nebraska , and then dips south 
to its confluence with the South Platte River , which is near Ovid about 
ten miles upstream from where the South Platte River enters Nebraska. 
The creek is about 165 miles long , of which 65 miles are in Wyoming, 
% miles a~ in Nebraska, and five miles are in Colorado. 
The Lodgepole Creek sub- basin has a maximum width of about 30 miles 
and includes 3,307 square miles of the high lains section of the Great 
Plains . Elevations within the sub-basin range from about 8,600 feet 
at its headwaters to 3,500 feet at its confluence with the South Platte 
River . The upper part of the drainage basin consists of gently rolling 
terrain having a gradient of about 125 feet per mile near the source . 
The lower part consists of relatively flat terrain with a valley slope 
averaging about 15 feet per mile across Nebraska (U.S. Department of 
the Interior, 1959) . 
USGS GAGING ITATIONS 
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About 1,361 square miles, or 41.2 percent of the sub-basin, is 
within Wyoming. The remaining 1,946 square miles, 58.8 percent of the 
total, are within Nebraska and outside of the study area. A negligible 
portion of the drainage area of Lodgepole Creek, which is above gaging 
station #06763500, overlaps into Colorado. The area of the sub-basin in 
Colorado was not determined. 
The average annual precipitation over the entire Lodgepole Sub-
basin is approximately 16 inches per year (National Atmopsheric and 
Oceanic Administration, U.S. Department of Commerce, 1974). Hhile 
occasionally snow accumulates in the higher elevations to produce flows 
in the spring, the main source of Lodgepole Creeks surface water runoff 
is rainfall. Approximately 75 percent of the average annual precipita-
tion falls as high intensity short duration summer rains. 
Lodgepole Creek is a 11 gaining 11 stream over most of its course. 
There are several places, however, where it becomes a 11 losing 11 stream 
and surface flows disappear into the groundwater reservoir. A notable 
occurrence of this condition is a 17-mile reach from below Bennett 
Reservoir to about one miTe east of Potter, Nebraska . The creek loses 
its perennial flow in the first six miles of this reach and is dry, 
except during floods. over the remaining eleven miles (U.S. Department 
of the Interior, 1959). 
Several floods generally occur in Lodgepole Creek each year due to 
heavy precipitation within the drainage basin. Since the creek follows 
a meandering course, the progress of the flood is impeded and much of 
the adjacent meadow land is inundated, resulting in groundwater recharge 
to the valley alluvium. After the floods subside much of the water 
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stored in the alluvium slowly seeps back into the stream (U.S. Depart-
ment of the Interior, 1959). 
Only two USGS gaging stations have ever been located in this sub-
basin wi t hin t he South Pla t te Rive r basin study area. Both operated 
for six water years during the period 1933-1938. Information about these 
gaging stations and a complete listing of their runoff records are shown 
in Tables C4-38 to C4-39, respectively. Within the portion of the 
Lodgepole Creek sub-basin in Nebraska there have been three USGS gaging 
stations, two of which are still operating today. These two gaging 
stations are located at Bushnell and Ralton, Nebraska. These locations 
coincide approximately with the Wyoming-Nebraska and Nebraska-Colorado 
state lines, respectively. Information about these gaging stations 
and their yearly runoff records can be found in Tables C4-40 and C4-41, 
Appendix C. 
The long term average recorded runoff at the gaging station at 
Bushnell, Nebraska was 8,550 acre-feet per year. However, at Ralton, 
Nebraska, even though the gaging station has 1,946 more square miles 
of drainage area, the average was 1,230 acre-feet per year less. While 
this is attributable in part to the natural infiltrating characteristics 
of the stream, groundwater depletion through pumpage causing further 
infiltration and the consumptive use of this sub-basins water supplies 
is also a cause. 
Because of the nature of Lodgepole Creek, alternately disappearing 
and reappearing from the groundwater rese rvoir, point discharge measure-
ments by gaging stations cannot be used to esti mate the surface water 
availability throughout the entire sub-basin . Therefore, it was 
necessary to assume a quantity of water that would be divertable by 
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surface water right holders. Through an analysis perfonned by Janon i s 
and Gerlek (1977) the vol ume "chosen" for the study area of t his sub-basin 
was 43,023 acre-feet per year . This was ar r ived at by subtracting the 
est imated yiel d of well pe rm its in the Lodg epole Creek sub-basin in 
Wyoming from the total 1970 agricultural water demand in the Lodgepole 
Creek sub-basin in Wyoming. There is virtually no usage _of Lodgepole 
Creeks runoff in the small area it drains in Colorado. 
6. 3. 2 The South Pl atte River Compac t as it Pertains t o Lodgepole 
Cr eek - Lodgepole Creek starts in Wyoming, flows through Nebraska, and 
enters Colorado for its last five miles before joining the mainstem of 
the South Platte River. 
The South Platte River Compact, ratified by the signatory states 
of Nebraska and Colorado in 1923 and 1925 respectivel y, was consented 
to by Congress, and therefore became effective, on March 8, 1926 . 
While the main thrust of this compact was to apportion the flows of 
the South Platte River between the two states, provisions were included 
to li kewise divide t he waters of Lodgepole Creek . 
Briefly , Nebraska is -given the exclusive use and benefit of all 
waters flowing in Lodgepole Cree k above a point two miles north of the 
Colorado- Nebras ka state line. Colora do is allotted all of the water 
flowing into and accruing below. In addition, Nebraska is allowed to 
use, as a means of conveyance , the stream channels of the Colroado 
portions of Lodgepole Cree k and the South Platte River . The South 
Platte River Compact in its entirety can be found. in supporting Append ix 
D, Section 04 . 
6.3 .3 Existing Development of the Surface Water Runoff - The state 
of Wyoming lists 92 water rights permits on Lodge pole Creek , most of 
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which are for irrigation. Eighty th ree direct flow rights, totaling 210 
csf are supplemented by nine storage appropriations worth 2,400 acre-feet 
(U.S. Depa rtment of the Interior, 1959 ). 
The State of Nebraska lists 109 water rights on Lodgepol e Cree k, 
most of which are for irrigation. One hundred six direct flow rights, 
totaling 157 cfs, are supplemented by five storage approp~iations worth 
21,500 acre-feet (U.S. Depa rtment of the Interior, 1959). 
By i nterstate agreement, Colorado had a right to all water flowing 
in Lodgepole Creek below a point of diversion on that creek in Nebraska, 
two mi les north of its state line (South Platte River Compact, Article 
III, Section 1, 1926). According to the October 10, 1974, Colorado 
Water Rights tabulation, there are presently no rights attached to this 
water as it appears in the Lodgepole Creek Channel. It would seem that 
as this water is available, it flows into the mainstem of the South 
Platte and serves to satisfy downstream appropriators of South Platte 
flows instead. 
6.3.4 PotentiaZZy DeveZopabZe Surface Water Runo ff Remaining -
In 1959 the United States 0-epartment of the Interior reported that all 
of the surface flows of Lodgepole Creek are being used, primarily by 
irrigators, except for about 10,000 acre-feet per year. This amount, 
as measured at the gaging station at Ralton, Nebraska is the approximate 
amount leaving the sub-basin. However, as stated in the 1926 South 
Platte River Compact, this water is lega l ly owned by Nebraska. Nebraska 
is outside of the study area of the project. 
In Colorado and Wyoming, it can be asserted that there is very 
little potentially developable su rface water suppl ies remaining in 
Lodgepole Creek. 
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6.4 The South Plains Tributaries Sub-basin 
The South Platte tributaries encompasse the drainage of the South 
Platte River basin to the south of the South Platte River-Plains sub-
basin and to the east of the South Pl atte River-Transition and Cherry 
Creek sub- basin . Figure 6-4 i s a drawing depicting the major hydrologic 
elements of the sub-basin . 
6. 4.1 Physical Characteristics and Surface Water Runoff - The 
principal southern plains tributaries of the South Pl atte River included 
in this sub-basin are : Boxelder, Kiowa, Bijou , Beaver, and Badger 
Creeks . They drain about 4,276 square miles above the points where they 
enter the South Platte River- Plains sub-basin. 
Boxelder Creek drains about 406 square miles of the western portion 
of this sub-basin; a long and narrow and sandy drainage. The stream 
starts in a cloudburst area at elevations around 7,000 feet . It flows 
in a northerly direction for about 85 miles to its confluence with the 
South Platte River, at an elevation of 4,550 feet near Hardin, Colorado . 
The major tributaries of Boxelder Creek and Ronk and Running Creeks in 
its upper reach and Horse -Creek in its lower reach . 
The precipitation in the headwaters of the Boxelder Creek drainage 
averages about 16 inches per year and about 12 inches per year in its 
lower valley (National Oceanic and Atmospheric Administration, U. S. 
Department of Commerce, 1974). The stream is ephemeral and the surface 
flows that occur are from intensive summer rainstorms. However they 
generally disappear by stream infiltration before. entering the mainstem 
of the South Platte. No reliable streamflow records have been kept for 
Boxelder Creek . 
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Figure 6-4: Schematic of the South Plains Tributaries Subbasin 
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Kiowa and Bijou Creeks are the two major streams that drain the 
middle portion of this sub-basin. This area is characterized by rolling 
high plains where the average rainfall is insufficient to maintain 
perennial streams. The creeks originate at an elevation of about 7,500 
feet in the timbered Black Forest region of the plateau forming the 
divide between the South Platte and Arkansas Rivers. Kiowa and Bijou 
Creeks are both about 80 miles long and flow in a general northerly 
direction to their confluence with the South Platte at elevations 4,400 
and 4,300 feet. Their drainage areas are 760 and 1,460 square miles 
respectively. 
The watershed boundaries of the upper reaches of these creeks are 
well defined and characterized by wooded hills cut by steep rather short 
tributaries. The topographic gradient in the upper 40 miles of both 
drainages is about 40 feet per mile along the mainstem. Downstream the 
topography gradually flattens to a gradient of about 15 feet per mile 
at the confluence with the South Platte River Valley. Here the watershed 
boundaries are less defined, being replaced by a gently sloping divide 
covered by dune sand in many areas, (Duke et al., 1966). Near the 
middle of its drainage, the bed of Kiowa Creek is some 300 feet wide 
while near its confluence with the So uth Platte it narrows to about ten 
feet. 
The major tributaries of Kiowa Creek are Rock and Mule Creeks in 
its lower reaches and Comman che Creek and its tributary, Wolf Creek in 
its middle reach. The major tributaries of Bijou . Creek are Antelope, 
Muddy, and Big Muddy (Deer Trail) Creeks in its lower reaches, and West, 
East, and Middle Bijou Creeks in its middle and upper reaches . 
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The average annual precipitation in the drainage areas of these 
creeks varies from about 13 inches in their lower elevations to about 
18 inches in their headwaters. This is equivalent to an average of 
15.17 inches over the entire watershed which amounts to about 1,720,000 
acre-feet of water annually. Most of the precipitation occurs from 
April 15 to the end of August (Duke, et al . , 1966). 
Kiowa and Bijou Creeks are intermittent surface streams; runoff 
occurs during occasional spring snowmelts or following summer thunder-
storm activity. While flood flows in the Bijou Creek frequently reach 
the South Platte, those in the Kiowa Creek do not. There are a few 
reaches on Kiowa Creek and some of its tributaries which are perennial 
in nature, however, these reaches are very short. The perennial reaches 
usually occur in areas where the bedrock outcrops near the surface of 
the streambed, and the water thus forced to the surface quickly perco -
lates back to the water table below such outcrop areas (Duke, et al., 
1966). The severest flood of record in this area occurred on May 31, 
1935. It caused the loss of nine lives; destruction of all bridges, 
and much damage to the towns of Elbert, Kiowa, and Byers, in addition 
to destroying several ranch houses in the valleys (U.S. Department of 
the Interior, 1959). 
There have been five USGS gaging stations in operation at various 
times, recording the surface water runoff in this sub-basin. None are 
operated today. Four of these were located in Kiowa Creek and its 
tributaries and one was on Bijou Creek. Information about these gaging 
stations and their runoff records are shown in Table C4-33 to C4-37, 
Appendix C. The gaging station on Bijou Creek, near Wiggins, Colorado 
recorded an average annual flow of 6,660 acre-feet for the six complete 
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water years it was in operation. In 1953 only 1,190 acre-feet passed 
the gagi ng station, while two years prior, in 1951, 24,070 acre-feet 
of runoff was recorded. A flood frequency analysis of the records of 
the Wiggens Gagi ng Station on Bijou Cree k was performed by the Colorado 
State University Civil Engineering Department in 1966. The results are 
shown in Figure 6-5. Even though the short period of record limits the 
reliability of the analysis, the large variation in probable runoff 
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Figure 6-5 Expected Runoff for Bijou Creek near Wiggins, Colorado 
( Ou ke, et a 1 . , 1966) . 
Beaver Creek and Badger Creek drain an area of about 1,650 square 
miles of the eastern portion of this sub-basin . The southern boundary 
of their drainage area is the divide bet ween the South Platte and 
Arkansas Rivers, eleva tion 5,500, and the easte rn boundary is the divide 
between the South Platte and Republican River. Beaver Creek and Badger 
316 
Creek join the mainstem of the South Platte River near the town of Brush 
at elevations 4,130 and 4,230 feet, respectively. The tributaries of 
Badger Creek are relatively minor streams, most are unnamed. The tri-
butaries of Beaver Creek include Sand, Plum Brush, Coal, and Middle 
Mist Creeks. 
The average annual precipitation in this portion of -the sub-basin 
averages 16 inches per year (NOAA, U.S. Department of Commerce, 1974) . 
The flows of Beaver and Badger Creeks and their tributaries are inter-
mittent since there is no winter snowpack available to them . The surface 
water supply is derived from rainfall which, in many instances, is of 
short duration and high intensity. This generally results in low 
volume flash floods of a local nature. The surface runoff that does 
appear generally disappears into the groundwater reservoir before 
leaving their individual drainage areas . No streamflow records have 
been maintained in this area. 
Further east of these creeks within the South Plains Tributaries 
sub-basin, towards the neck of the South Platte River basin, there is 
Camp Creek, Twenty Two Sl6"u"gh, and several unnamed gulches. The sur-
face water runoff of this area is characteristic of the rest of the 
sub-basin, intermittent and minor in amount. 
Because of the complete lack of reliable information concerning the 
average or specific yearly amounts of surface water runoff in this sub-
basin, it was necessary to "assume" a value. The volume chosen as being 
available to surface water diverters on the five major creeks and their 
tributaries was 50,000 acre-feet per year. This was purely a speculative 
estimate. 
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6.4.2 Existing Development of the Surface Water Runoff - In the 
lower valleys of the major creeks draining the South Plains Tributaries 
sub-basin, and adjacent to the South Platte River, there is rather 
extensive irrigation which uses surface flows diverted f rom the mainstem 
of the South Platte River. This area is located within the South Platte-
Plains sub-basin . The use of the native surface water runoff of these 
creeks in the higher elevations above this developed area, is discussed 
below. 
The minor water supply available from the intermittent surface flows 
of Boxelder Creek is currently used by irrigators be l ow the existing 
Bootleg Reservoir. This reservoir was constructed on Boxelder Creek 
in about 1910, approximately 25 miles above its confluence with the South 
Platte River. The original capacity of 6,194 acre- feet appears to have 
regulated all flows since its construction; this is due partly to the 
high infiltration rate of flood waters in the upper reaches. Although 
several irrigation projects have been constructed on Boxelder Creek above 
Bootleg Reservoir, only a few are still in operation because of senior 
downstream water rights ana sediment conditions (U.S. Department of the 
Interior, 1959). 
The 1974 Colorado water rights tabulation lists 14 water rights 
for the surface flows of the mainstem of Boxelder Creek. These include 
six absolutely decreed direct flow rights for 500.0, 80.0, 21.0, 14.51, 
10 .0, and 9.8 cfs; four absolutely decreed storage rights for 3100 .00, 
714.5, 385.0, and .020 acre-feet; and four condit jonally decreed storage 
rights for 6194.0, 2566.0 and 843 .0 acre-feet (Wilkinson, 1974) . 
The surface waters ,that do accrue to Kiowa and Bijou Creeks and 
their tributaries have been heavily appropriated. Appropriation dates 
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for surface decrees in this area date as early as April 26, 1886, i.e., 
Oaks Ditch No. l, on Kiowa Creek, 2.0 cfs, basin rank 167 (Wilkinson, 
197 4). 
According to H. R. Du ke and R. A. Longenba ugh (1966) a total of 
36 direct flow and four reservoir decrees have been issued on Kiowa Creek 
and its tributaries. On Bijou Creek there are 37 surface flow decrees 
and 39 reservoir decrees. Tables 6-3 and 6-4 list these surface water 
decrees for Kiowa Creek and Bijou Creek, respectively, showing their 
source, priority date, and amount filed for. Reservoir decrees are 
seen in Tables 6-5 and 6-6. Many of these surface water decrees were 
issued provisional to construction of the diversion system and use of 
the water. It is not known how many of these decrees were validated 
by use (Duke, et al., 1966). Only a very few of the surface diversion 
systems are known to exist today. Those that do exist are primarily 
used for supplemental irrigation of hay crops and for groundwater 
recharge. Most of these rights provide water only during periods of 
streamfl ow fo 11 O\'Ji ng snowmelt or summer thunderstorm activity. 
Some of the surface dfversion systems no longer in existence have 
been replaced with more reliable groundwater supplies but some have 
been abandoned entirely. 
The flood flows occurring on Kiowa Creek and its tributaries are 
presently regulated by a series of about 64 retarding dams , (USGS, 
1969a). While these decrease the chances of flood damage they also 
serve to increase the groundwater recharge rates of the surface water 
runoff. While surface water use in this sub-basin is minor groundwater 
pumpage is extensive to the point of mining. Water table levels have 
been, and are presently, declining (Duke, et al., 1966). 
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Table 6-3 Ditch Decrees in the Kiowa Creek Drainage of the South Plains 
Tributaries Sub-basin (Duke et al., 1966). 
Name of Ditch 
Oakes No . 1 
Wendling 
Oakes No. 3 
Aux No. 1 
Dietrich Nol 
Dietrich No . 2 
Fred Bachman No . 2 
Fred Bachman No. 3 
George A. ~Jood 
Dietrich No . 3 
Ehrler 
Elbert 
Aux No . 2 
Fahrion 
Alex Brazelton 
D. C. Bailey 
Renner No. l 
Kruse and Mauldin 
Comanche 
Marki 
Gibson No. 2 
Egelhoff Grove 
Ell Triangle 
Desert Ditch and Extensions 
Wahl and Epple 
Rock Bluff 
C. ~·Ja h l 
Living Springs Nos. l & 2 
Wahl 
Desert Ditch and Extensions 
Desert Ditch and Extensions 
l./ashi ta 
Caroline Epple No. 1 




Kim,,a Cree k 
Killin's Spring Run 












West Kiowa Creek 








Ki ov1a Creek 
Kiowa Creek 
Roe k Bluff Creek 
Ki ov1a Creek 
Comanche Creek 
Kiov,a Creek 






Ki m,,a Creek 










































































Table 6-4 Ditch Decrees in the Bijou Creek Drainage of the South 
Plains Tributaries Sub-basin (Duke et al . , 1966). 
Name of Ditch 
Meadow Sprin gs 




Bijou Reservoir Inlet 
Bramkamp 
Moore 
East Gulch Ditch 
Moore Enl. 
Maguire 
Meadow Springs Enl. 
Bailey - Hack 
Pipe Line of Bijou Valley 





Moore 2nd Enl. 
M. H. No. 2 
M. H. No . 3 
Adams Ditch and Pipeline 
s~-1anson 
Cla rk and James 
D. T. 
Agage Res. and Ditch 
Canter 
East Gulch Ditch & 
Reservoir Enl. 
Upper Nile and Extension 
Barnhouse 
Lower Nile 
Base Line Reservoir, 
Outlet 
Bi j ou Valley Ditch and 
Reservoir System 
D.T. No. 2 
Outlet No. 1 of Supplemental 
Reservoir 
Outlet No. 2 of Supplementa l 
Reservoir 
Magui re Enl. 
Brothe Ditch 
* c denotes conditional decree 
Source 
Meadow Springs Creek 
West Bijou Creek 
~/est Bijou Cree k 
West Bijou Creek 
East Bijou Creek 
Bijou Cree k 
Deer Trail Creek 
Deer Trail Creek 
East Gulch 
Deer Tra i1 Creek 
West Bijou Creek 
Meadow Springs Creek 
Ante lope and Little 
Antelope Creeks 
Bijou Creek 
East Bijou Creek 
Deer Trail Creek 
Long Gulch 
Deer Trail Creek 
East Bijou Creek 
East Bijou Creek 
Meadow Springs Creek 
West Bijou Creek 
West Bijou Creek 
Deer Tra i 1 Creek 
East Bijou Creek 
Bijou Creek 
East Gulch 
Bijou and Antelope 
Creeks 
Antelope Creek 
Bijou and Antelope 
Creeks 
Deer Tra i 1 Creek 
Bijou Creek 
Deer Trail Creek 
Deer Tra i 1 Cree k 
Deer Trail Creek 
West Bijou Creek 


















































































Table 6-5 Reservoir Decrees in the Kiowa Creek Drainage of the South 
Plains Tributaries Sub-basin (Duke et al., 1966). 
Name of Reservoir 
Gibson No . 1 
Gibson No. 2 
Rock Creek No. 1 
Rock Creek No. 2 















Table 6-6 Reservoir Decrees in the Bijou Creek Draina~e of the South 
Plains Tributaries Sub-basin (Duke et al, 1966) 
Name of Reservoir 
Base Line Enl . 
Supplemental 




Bijou No . 1 
Bijou No . 2 
Bijou No. 3 
Bijou No . 4 
Bijou No. 5 
Bijou No. 6 
Bramkamp 
Mary La~,1 ess 
Moore No . l 
Hopewe 11 No. l 
Moore No . 2 
Brewer 11 A11 
M. H. 
Moore No. 4 
M H. No. 2 
M. H. No . 2 Enl. 
j Noon~n . No. 2 






Reservoir 11 A11 of the 
Bijou Valley Ditch 
and Reservoir System 
Reservoir 11 811 of the 
Bijou Valley Ditch 
and Reservoir System 
Reservoir II D" of the 
Bijou Valley Ditch 
and Reservoir System 




Source of Supply 
Deer Trail Creek 
Deer Trail Creek 
Deer Trail Creek 
Deer Trail Cree k 
West Bijou Creek 







Deer Trail Creek 
West Bijou Creek 
Deer Trail Creek 
West Bijou Creek 
Deer Trail Creek 
Bijou Cree k 
Long Gulch 
Deer Tra i 1 Cree k 
East Bijou Creek 
and Gulches 
East Bijou Creek 
and Gulches 
Deer Trail Cree k 




Bijou and Antelope 
Creeks 




West Bijou Creek 
Wi 11 ow Cree k 
Deer Tra i 1 Creek 











































































Table 6-6 Continued. 
Name of Reservoir 
D. T. No. l 
D. T. No . 2 
D. T. No. 3 
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Source of Supply 
Deer Trail Creek 
Deer Trail Creek 
Deer Trail Cree k 











In 1908 the Nile Irrigation District was organized to irrigate 
27,000 acres of land located about 16 miles west of Fort Morgan. The 
project as planned was to obtain water from Bijou, Muddy, Antelope, Rock, 
and Kiowa Creeks. Three reservoirs with a total capacity of 35,000 
acre-feet and about seven miles of canal were constructed. The project 
failed because of inadequate water supplies (U.S. Department of the 
Interi or, 1959). Very little evidence remains of the abandoned features 
.. 
which, according to local residents, were destroyed by the 1935 flood 
(Duke, et al., 1966). 
Table 6-7 summarizes the water rights on the mainstem of Beaver and 
Badger Creeks as listed on the October 10, 1974 tabulation of Colo rado 
water rights. Besides these, there are a number of other minor abso-
lutely and conditionally decreed water rights issued for the various 
tributaries of these creeks. 
6.4.3 Potentially Developable Surface Water Runoff Remaining -
There is no potentially developable unappropriated surface water runoff 
remaining in the Boxelder Creek drainage. In 1959, the United States 
Department of the Interio r - located a potential reservoir site on 
Boxelder Creek about 50 miles above Bootleg Reservoir. They indicated 
that a small earth fill dam across the creek at this location would 
create a reservoir with a capacity of 4,000 acre-feet. By the regulation 
of spring runoff this reservoir could develop supplemental irrigation 
water by providing holdover storage for the average annual flow of 
approximately l ,500 acre-feet. However, because of the minor water 
supply invo lved and the fact that any development would interfere with 
downstream water rights, further study was not recommended . 
Table 6-7 Decreed Surface Water Rights on the Main Stem of Badger and Beaver Creeks (Wilkinson, 1974) 
Name of St ructu re 
- · 
Badger Cr R Ca Co D 2 
Tuke Reservoir Di tc h 
Badger Creek Res 
Noonen No 3 Reservoi r 
Tuke Res 
Schw i nd t Di tc h PP 
Beaver Ditc h 
Thomas J Mo ll oy Ditch 
Beaver Creek Ditc h 
Badger Cr R Ca Co D 1 
Beaver Farmers Ca nal D 
Wy l ie Li ght Fo ll man n D 
Beaver Cr Sc hoo l Land D 
Bu s hman Ditch 
Midd l emist Ditc h No. l 
Mi dd l em i s t Reservo ir 
Key: ~ 
D = Ditc h 
R = Reservoi r 
Name of 
Type Source Use 
D Badger Creek I 
D Badge r Creek I 
R Budger Creek I 
R Badger Creek I 
D Badger Creek I 
D Badge r Cr eek I I 
D Beaver Creek I 
D Bea ver Creek I 
D Beaver Creek I 
D Bea ver Creek I 
D Bea ver Creek I 
D Bea ve r Creek I 
D Beaver Creek I 
D [leaver Creek l 
D Beaver Creek I 
R Beaver Creek I 
Use Il!pe Adj ud i cat i on 
I = I rr i gation S = supp l ementa l 
0 = orig i na l 
C = conditi onal 
Type Prev i ous 
Adj udi - Adjud i cation Adj udi cat i on Ap propriat ion Bas i n 
Amount catio n Date Date Date Rank 
500 . 00 c f s s 01/ 15/ 1914 11 / 21 /l 895 08/30/1889 1239 
34 . 44 00 cfs s 01/1 5/ 1914 11/21/1895 05/01 /l 906 1615 
9879 . 00 a f S,C 01 /l 5/ l 9H 11/ 21/ 1895 05/22/ 1909 l 803 
3563 . 00 af s,c 01/ 15/ 1914 11 /21 /1 895 06/ 19/ 1909 1812 
s,c 01/ 15/ 1914 11/21/ 1895 07/08/ 1909 1815 
2.7 000 c fs s 01/1 3/1 936 01 / 05/ l 922 07 /l 0/ 1930 2387 
--
44 . 0000 cfs 0 ll /21/1 895 05/01/ 1882 604 
55.0000 cfs s 01/ 15/1914 11/ 21/ 1895 02/07/ 1882 1223 
16.0000 cfs s 12/17/1900 11/ 21/1895 04/1 8/ 1889 1238 
78 . 7000 cf s s 01/1 5/ 1914 11/ 21/1895 08/30/1 889 1239 
308.00 cfs s 12/ 17/ 1900 11 / 21 /l 895 09/ 09/1889 1240 
27 .5000 cfs s 01/ 15/1914 11 /21 /l 895 12/22/1895 1261 
50 . 0000 cfs s 12/17/1900 ll /21/1 895 04/25/ 1898 1297 
152 . 00 cfs s ll /04/ 1922 01/1 5/1 914 03/21/ 1898 1962 
143.90 cfs s 06/ 29/1925 01/05/1 922 05/1 9/1902 2150 





The present situation regarding Beaver and Badger Creek is similar 
to the rest of the creeks in this sub-basin. While occasionally exces-
sive floods carry unappropriated surface water runoff, they are not depen-
dable sources of supply. 
One need only lbok at the Nile Irrigation Districts ill fated 
attempt to develop additional surface water supplies from Kiowa and 
Bijou Creeks before deciding that very little, if any water is available 
for development in these drainages . 
6.5 The South Platte River-Plains Sub-basin 
The South Platte River-Plains sub-basin is not defined by well 
delineated drainage boundaries. Rather, it is defined for the con-
venience of this study, to include the plains reach of the South Platte 
Ri ver and the narrow corridor of irrigated agriculture which has developed 
on both banks of its lower valley. The boundaries have also been defined 
to include the half a dozen major off stream reservoirs which play a 
predominant role in the water supply of the irrigated acreage . The 
South Platte River-Plains sub-basin includes portions of Irrigation 
Districts #1 and 64. Figure 6-6 depicts the sub- basin schematically. 
6.5 . 1 Physical Character istics and Surface Water Supply - The 
reach of the South Platte River encompassed by this sub-basin begins at 
an elevation of 457 5.77 feet, at the USGS Gaging Station #06754000, 
11 South Platte River near Kersey, Colorado . 11 It ends approximately 150 
miles downstream, after a loss of 1129.01 vertical feet, at the USGS 
gaging station near the Colorado-Nebraska State Line #06764000, 11 South 
Platte at Julesburg, Colorado. 11 The drainage area included in this 
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Fi gure 6- 6: Schematic of the South . Platte River-Plains Subbasin 
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Near Kersey, Colorado, the South Platte River flows through an area 
where the precipitation averages about 12 inches per year. As the South 
Platte continues through th i s sub-basin, the average annual precipitation 
gradual ly increases to abo ut 16 inches per year at Julesburg. About 70 
to 80 percent of the average annual precipitation in this sub-basin 
occurs in the summer months as short duration high intensity down- pours. 
The results are usually low volume flash floods which, for the most part, 
quickly infiltrate to the groundwater reservoir . It is assumed here that 
the native surface water runoff from this sub-basin is negligible. The 
pri mary source of surface water to this sub-basin is through inflow 
from surrounding tributary sub-basins, and from the mainstem of the South 
Platte River as it enters this, its plains reach. 
The Bureau of Reclamation (1959) has estimated that the total 
tributary inflow to the South Platte River within this sub-basin 
averages about 30,000 acre- feet per year. Most of this surface water 
is assumed to arrive through the various tributaries draining from the 
Crow and Lodgepole Creeks, and the North and South Plains tributaries 
sub-basins. A negligible -portion is assumed to reach the South Platte 
River through the various small tributaries and gulches included within 
the drainage area of this sub-basin. 
The surface water entering this sub-basin through the mainstem of 
the South Platte River can be measured at the USGS Gaging Station 
#06754000, 11 South Platte River near Kersey, Colorado. 11 This gaging 
station has been in operation since 1901, and it has recorded an annual 
average inflow of 561,342 acre-feet. Informa tion about this gaging 
station and its historical yearly discharge measurements are shown in 
Table C4-27, Appendix C. The record of this gaging station show that 
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this inflows are highly variable, ranging through an order of magnitude. 
The low was 159,000 acre- feet in the 1955 water year and the high was 
1,599,000 acre-feet in the 1973 water year . Records show that serious 
flooding has occurred in this sub-basin in 1844, 1864, 1867, 1894, 1921, 
1933, 1935, 1965, 1969, and 1973 (Western Engineer,s, 1976) . 
It has been estimated that today, a full 90 percent -of the surface 
water entering this sub-basin through the mainstem of the South Platte 
are "return flows" (Dille, 1960) . The source of this 11 secondhand 11 
water is the non-consumptively used po ntions of water usage upstream 
that have returned back to the river. 
In addition, the South Platte River- Plains sub-basins has direct 
allotments for water from the Colorado- Big Thompson Project. This water 
is delivered through the mainstem of the South Platte and through 
agricultural ditches and canals which enter this sub-basin in the higher 
valley elevations. 
Prior to the 1860, when the high mountain tributary streams of the 
South Platte River were still in ~heir natural state, spring runoff 
flashed down their channels, and in the winter and summer these same 
streams were almost dry. It has been told that the early pioneers 
following the South Platte trail sometimes had to dig holes in the 
sandy bed of the river to get water. The South Platte River-Plains was 
an influent (or infiltrating) stream. The spring runoff from the moun-
tains probably reached the Platte River in Nebraska; however, the lower 
flows of summer, fall and winter probably were lost by seepage from the 
streambed . 
As irrigation development in the upper tributaries progressed, it 
was thought that their would be no water left for the lands downstream, 
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along the South Plattes plains reach. Then, as the soils and sub-soils 
of the growing irrigated area became saturated, there came t he beg innings 
of the 11 retur n flows. 11 Today, after more than 100 years of develo pment, 
t his groundwater 11 mound11 of saturated soil extends virtually to t he mouth 
of the basin. The reach of the South Platte River in t he plains is now 
an effluent stream or 11 growing 11 river. While it has changed from an 
ephemeral stream to a pere~nial one, its flows are still highly erratic. 
The flow variation with distance is caused by innumerable diversions 
and returns along the entire reach. Moreover, diversions are not con-
tinuous with time and so the flow at any point is variable with time. 
In fact, some reaches of the South Platte, especially below major diver-
sions, are completely dry. 
A further development within this reach of the South Platte has 
been to develop the groundwater from the ma ~ made induced groundwater 
11 mound 11 or reservoir. The first major irrigation well in the South 
Platte River basin was put down in the Beaver Creek Valley in 1910 
(USBR, 1959). The drilling of new irrigation wells continued slowly 
until 1931 when there wer~ -about 550 wells pumping water in the whole 
South Platte River basin . The drought years, beginning in 1931, along 
with the introduction of high speed diesel engines, stimulated the 
growth of irrigation wells to a great extent. Reduced electric power 
rates were initiated also about 1930 (USBR, 1959) . By 1940, 1900 wells 
were in use and by 1950 , 5,000 wells withdrew 1,000,000 acre-feet of 
groundwater from the South Platte River bas i n. This pumpage, equivalent 
to 70 to 80 percent of the basin's average annual native runoff, has had 
serious effects on the groundwater reservoir fortuitiously built up 
through irrigation development of the su r face water supplies. By 
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decreasing the effectiveness of the return flow mechanism, surface water 
diverters dependent on these seeps into rivers have been injured. 
Occasionally, only a minor fraction of upstream reservoir releases reach 
diverters in the plains as the flows are not sustained in the river 
channel . Rather they infiltrate into the ground to replace the consump-
tive use depletions of pumpage from the aquifer. This recent upset of 
the equilibrium has given rise to such organizations as GASP (Groundwater 
Appropriators of the South Platte River Basin) within this sub-basin . 
The strategy used by GASP is to appropriate, buy, manage, and lease 
water to be used for replacement purposes. By providing replacement 
water to reduce injury to senior surface water appropriators, they hope 
to reduce the necessity for the state regulation of their wells . The 
management scheme has not been subject to a dry year or series of dry 
years. It remains to be seen whether this is the most effective or 
efficient method of managing the total water resource system of this 
sub-basin within the constraints of present water laws. 
The South Platte River plains reach is probably the most outstanding 
example in the west of return flow development. It has almost reached 
the apex in developing its total water resources system where additional 
water can only be made available through more efficient use and effec-
tive conjunction use management schemes . 
The outflow from the South Platte River-Plains sub-basin is measured 
at the USGS Gaging Station #06764000, 11 South Platte at Julesburg, 
Colorado. 11 This gaging station also marks the mouth of the South 
Platte River basin study area. It has been in operation since 1902 and 
has recorded an average outflow of 351,752 acre-feet per year . 
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No flow was recorded at this gaging station on August 18 to 20, 1902, 
and July 25 to August 7, 1903. However, irrigation development, and its 
perturbations of the previous natural system (i.e., return flows), have 
caused continuous flow at this point, althoug h sometimes these are only 
a few cfs, ever since. 
It has been estimated that the groundwater outffow from .the South 
Platte River basin study area, through the aquifer directly beneath the 
.. 
Colorado- Nebraska state line, is about 20,000 acre-feet annually (Hurr, 
et al., 1975). 
6. 5.2 The Sout h PLatte Ri ver Compact - In 1916 the State of Nebraska 
brought a suit against Colorado water users on behalf of the Western 
Irrigation District which diverted water just below the Colorado-Nebraska 
line. 
At that time the full development of the return flows in the South 
Platte River in Colorado had not received as far down as the state line. 
In periods of low flow Colorado ditches upstream sometimes diverted the 
entire flows, leaving no water for Nebraska ditches. Irrigation systems 
in Morgan, Washington, Logan and Sedgewick Counties organized the 
"Associated Ditches 11 and employed Attorney Delph E. Carpenter as legal 
counsel. Mr. Carpenter had been developing the principle of interstate 
compacts as an alternative to long expensive litigation between states 
which cul minated in his major accomplishment, the Colorado River Compact 
(Dillie, 1960). Mr. Carpenter suggested a similar procedure to the 
Nebraska officials and the plan was favorably received. After several 
years of negotiations and study of the river conditions, including 
particularly a realization of the increasing return f lows in that sec-
tion of the stream, a compact was agreed upon. It was ratified by 
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the signatory states of Nebraska and Colorado in 1923 and 1925 respec-
tively and was consented to by Congress, becoming effective on March 8, 
1926. The essential provisions of the South Platte River Compacts are: 
1. Colo rado has full use of the waters of t he South Platte within 
that state between October 15 and April 1 of every year. 
2. During the remainder of the year, Colorado cannot permit diver-
sions from the "lower section" of the river, to supply Colorado appro-
priations junior to June 14, 1897, to the extent that will diminish the 
flow of river into Nebraska below 120 cfs. The tenn "lower section," 
defined in Figure 6-7, means that part of the South Platte River in 
Colorado between the Washington County line and the state line (Water 
District #64). It is also referred to as the "compact control area" 
by the Colorado State Engineer's Office. Therefore, if available in the 
"lower section," Colorado must led 120 cfs flow to Nebraska each year 
for 198 days; this amounts to 47,116 acre-feet per year on an annual 
basis. 
3. Requirement two is subject to the exception that Colorado is 
not required to deliver any part of the flow past the gaging station if 
it is not needed for beneficial use by those entitled to divert water 
from the river within Nebraska. 
4. The waters ·of Lodgepole Creek are also apportioned by the 
compact. 
The South Platte River compact in its entirety, can be found in Appendix 
D, Section 04. 
The return flows in the lower river have provided enough water at 
the state line so that it is not always necessary to shutoff any ditches 
in water district #64. On the average, annual and monthly outflows are 
I 
NEBRASKA --------- -------- --------COLORADO District #1 District #64 
The 11 lower section 11 of the South Platte 
River. By Compact Nebraska has a right to 
120 cfs of the South Platte between April 1 
and October 15 of each year. This right 
has a priority over all Colorado diverters, 
in the 11 lower section" only, with appro-
priation dates junior to June 14, 1897. 
Figure 6-7: The 11 Lower Section" of the South 
Platte River as defined by the South 





in excess of the compact amount . However, an occasion, between October 
1 and April 15 of some years, 120 cfs of flow is not available at the 
state line even with the shut down of Colorado's 11 lower section 11 diverters 
junior to June 14, 1897 . In 1970 the Colorado State Engineer reported 
that , 11 the flow did fall below 120 cfs this year for a period of about 
seven wee ks, (i.e . , August l to about September 15). The most junior 
ditch diverting during this period in the Compact Control Area was the 
Peterson Ditch, with an appropriation date of March l , 1895. 11 
6. 5. 3 Existing Development of the Surface Water Supply - figure 
6-8 and 6- 9 show the major ditches and reservoirs of the South Platte 
River- Plains sub-basin . These diagrams provide greater detail than the 
overall schematic of Figure 6-6 . 
Direct Diversion Structures - There are no diversion structures 
importing water directly to this sub-basin from watersheds foreign to 
the South Platte River basin . Likewise , there are none exporting the 
water of this sub- basin to watersheds foreign to the South Platte River 
basin . However, the sub-basin does receive exogenous water, in the 
form of CBT allotments . These are delivered through the mainstem of 
the South Platte as well as through agricultural ditches and canals. 
The canals pick up this water from the South Platte at higher elevations 
and bring it to the outlying higher elevation valley lands within the 
sub-basin. 
Of the several diversion structures which import water to this 
sub-basin, the most important are the Latham and Ogilvy Ditches , 
originating in the South Platte River-Transition and Cache La Poudre 
sub-basins, respectively . The diversions through these ditches for 
application in this sub- basin have been estimated to average 23,115 and 
Figure 6-8: 
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4,413 acre-feet per year (Janonis and Gerlek, 1977). These imports are 
assumed to include the CBT deliveries not brought into the sub-basin via 
the South Platte channel. There are no diversion structures exporting 
water from this sub-basin to other sub-basins of the South Platte River 
basin study area. 
According to the Bureau of Reclamation (1959), their are 40 major 
canal systems serving irrigated agriculture within this sub- basin. The 
1974 tabulation of Colorado water rights lists 170 absolute and condi-
tional direct flow rights decreed to the reach of the main stem of the 
South Platte River within this sub-basin (Wilkinson, 1974). Table 6-8 
lists 29 maj or diverters within this sub-basin along with their 1973 
diversions. These diversions totaled 635,400 acre-feet during the 1973 
year. 
Storage Facilities - As there are no ditches or canals leaving this 
sub-basin, there are no reservoirs located outside of its boundaries 
that store exports . In addition, there are no reservoirs located inside 
of this sub-basin that store water imported to it from other watersheds. 
The reservoirs locatea inside this sub-basin store its native 
surface water runoff and the tributary and mainstem South Platte inflows 
that arrive through their natural stream channels. All of these reser-
voirs are located off stream, with respect to the mainstem of the South 
Platte, their major source of water. This water is delivered by fairly 
long ditches diverting from the South Pla tte upstream at higher eleva-
tions . In some cases, after storage, this water is returned to the 
South Platte for transmittion . 
Table 6-9 is a listing of the seven major reservoirs which provide 
the majority of storage for this sub-basin. This table shows their 
Table 6-8 Major Surface Water Diversion Structures within the South Platte River-Plains Sub-basin 
and their 1973 Diversions (Toups, 1975). 
S trearn 1973 
Source Diversion Reservoir 
Major Diverter County (diversion point) (acre -feet ) Storage 
Prewitt Inlet Morgan South Platte River 45,600 Prewitt Res. 
32,300 A. F. 
No. Sterling Inlet Morgan South Platte River 99,100 North Sterling 
Canal Union 73,920 A.F. 
Snyder Canal Morgan I South Platte River N.A. no 
, 
Tremont Canal Morgan South Platte River N.A . no 
Lower Platte and Morgan South Platte River 21,800 no 
Beave r Canal 
Duel and Snyder Ditch Morgan South Platte River N.A. no 
Upper Platte and Morgan South Platte River 27,800 no 
Beaver Canal 
Fort Morgan Canal Morgan South Platte River I 32,100 no 
Weldona Valley Ditch Morgan South Platte River 27,300 no 
Jackson Lake Inlet Weld South Platte River 18,800 Jack son Lake 
35,629 A.F. 
Bijou Canal Weld South Platte River 24,800 8ijou Res. 
9,183 A. F. 
Bijou #2 Inlet Weld South Platte River 11 , 700 (same as above) 
Riverside Direct Weld South Platte River 20,900 Riverside Res. 
57,507 A.F. 





Table 6-8 Continued 
Major Di verter County 
Empire Inlet Weld 
Empire Direct Weld 
Bravo Ditch Logan 
Farmers Pa1'/nee Creek Logan I ,, 
Harmony Seep #2 Logan 
Harmony #1 Ditch Logan 
(Julesburg Reservoir Inlet) 
Iliff and Platte Logan 
Valley Ditch 
Lowline Ditch Logan 
North Sterling Inlet Morgan 
Canal 
Peterson Ditch Sedgewick 
Schneider Ditch Logan 
South Platte Ditch Logan 
South Reservat ion Sedgwick 
Springdale Logan 




(diversion point) (acre-feet ) 
South Platte River 48,900 
South Platte River 21 , 300 
South Platte River N.A. 
South Platte River 20,500 
South Platte River N.A. 
South Platte River 21 , 000 
South Platte River 13,500 
South Platte River 5,100 
South Platte River 76,000 
South Platte River 7,300 
South Platte River 6,100 
South Platte River 8,100 
South Platte River N.A. 
South Platte River N.A. 
South Platte River 19,100 





























Table 6-9 Major Reservoirs in the South Platte River-Plains Sub-basin; 
Their Capacities, Surface Areas, and Amounts in Storage 




Riverside 57, 507ll 
Jackson Lake 35,692l/ 
Julesburg R. 28, l 7s1' 
North Sterling 73,92oll 
Prewitt 32,3ooll 
Bijou #2 9,ooo!I 
TOTAL 274,307 
lfToups, 1975 









1 , 28oll 
7ooll 
14,432 
lfU.S. Soil Conservation Service, 1973 
_!/Di 11 e, 1960 
§_/Division I Water Comm issioners, 1970 
I Amounts in Storag~ (acre -feet) 
11-1-69 5-1- 70 10-31-70 
15,811 33,853 10 ,010 
25,616 60,477 18,233 
22,143 34, 437 20,943 
19,517 23,552 19,794 
22,920 70,320 21,290 
29,300 26,990 26,990 
0 4,300 4,300 
135,307 253,929 121,560 
-
342 ' 
individual capacity, surface area, and amounts in storage during the 
1970 water year. Most of these reservoirs were built in the early 
1900's. According to the 1974 Revised Tabulations of Colorado Water 
Rights, there are 26 absolute and conditional storage appropriations 
decreed for the reach of the mainstem of the South Platte River within 
this sub-basin (Wilkinson, 1974). 
The following is a summarization by Toups (1975) of the work per-
formed by· Bjorklund in 1957, on the characteristics of some of these 
reservoirs. Studies conducted indicate that the Jackson Lake inlet 
canal lost about one cfs per mile while flowing at 145 cfs. The Empire 
intake canal lost one cfs per mile at a flow rate of about 250 cfs . 
Reduction in water impounded by reservoirs has also been investigated. 
Empire Reservoir which covers 2,842 acres when full, was found to 
require 90 cfs of water to maintain a constantly full reservoir. The 
observation took place at the beginning of the irrigation season when 
no supplies were being withdrawn. Water surface elevation subsided at 
a rate of 0.05 feet per day if the intake supply was stopped. A rate of 
decline twice normal was observed if the reservoir previously had been 
standing dry and mud cracks had formed. Of the 0.05 feet per day decline 
rate, 0.02 was attributed to evaporation and the 0.03 balance was 
designated to seepage . The Bijou Reservoir was observed to experience 
an even greater rate of loss than the Empire Reservoir. This relates 
to the fact that typical operation of Bijou Reservoir involved inter-
mittent filling and emptying which provided time for bottom drying to 
occur. Riverside Reservoir encompasses an area of about 3,800 acres, 
corresponding to a water volume in storage of 57,507 acre- feet. In order 
to maintain constant gage height within the reservoir during the month 
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of March, 1948, 4,120 acre-feet or water were introduced. The loss of 
water was totally attributed to seepage because evaporation was negated 
by an ice covering on the reservoir . The seepage loss was equivalent 
to a decline rate of 67 cfs of 0.035 feet per day. When evaporative 
losses are incurred in summer, 5,000 acre-feet of inflow was needed to 
maintain reservoir levels. This amounted to a loss of 84 cf~ due to 
the combined effects of seepage and evaporation, or a loss of 17 cfs 
from evaporation alo ne . Expressed in terms of total loss, seepage 
accounted for 80 percent and evaporation accounted for 20 percent. 
While the surface area of these reservoirs will fluctuate over any 
given year, the total surface area shown on Table 6-9 (14,432 acres) 
was used to estimate the average annual evaporation. The mean annual 
evaporation minus the mean annual precipitation for this area of the 
South Platte River basin is about 40 inches (Meyers, 1942). Therefore, 
the average annual evaporation was assumed to be 48,058 acre-feet. 
This was also assumed to be the case for the 1970 water year. 
According to Hurr, et al. (1975), 28.7 percent of all diversions 
from the plains reach of the South Platte to storage are lost be seepage 
into the ground from the reservoirs and from the delivery ditches. It 
was assumed that on the average, because of their early winter rights, 
these reservoirs can be filled completely each year. It was further 
assumed that this would occur generally by the end of June. Therefore, 
28.7 percent of total inflow to these reservoirs during the 1970 water 
year, (i.e., Table 6-9, total capacity minus amount in storage at the 
beginning of the water year on 11-1-69), 39,893 acre-feet is assumed to 
be seepage losses. Figure 6-10 is ~n assumed storage history for these 
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Figure 6-10: Aggregate Reservoir Storage History for Six Major Reservoirs 
in the South Platte River-Plains Subbasin (Constructed from 









year. The figure shows the approximate accounting for evaporation, 
seepage, diversions, etc. The accounting ignores inflows to the reser-
voirs after June 30, 1970 (which are believed to be minor). 
6.5.4 Proposed Development 
The Narrows Project - As far back as 1905, Coloradoans talked about 
darning up the South Platte River at the Narrows, and flooding the 
Weldona Valley, to store irrigation water (Neyberg ? 1916)_. Following 
early investigations by private interests, the Corps of Engineers, and 
the Bureau of Reclamation, the Narrows Dam and Reservoir was eventually 
authorized as a unit of the comprehensive Missouri River Basin Project 
by the Flood Control Acts of 1946 and 1950. Preconstruction activities 
were initiated in 1947 and a "definite plan report" was prepared by the 
Bureau of Reclamation in 1951. 
Meetings were held in 1951 with local interest groups to assess 
public opinion. In general, the public hearings disclosed that groups 
or interests residing upstream from the dam site were opposed to the 
project while groups or interests below were in favor. As a result of 
the lack of official support for project by the State of Colorado all 
preliminary construction and further planning activities, except for 
land classification, were terminated in 1952 (USBR, 1959). 
On April 18, 1958 a resurgence of public interest in the Narrows 
Project was evidenced. A group of about 35 residents from the South 
Platte Valley, representing areas extending generally from below 
Denver to the state line, appeared before the Colorado Water Conserva-
tion Board at regular meeting in Denver and requested the board to 
reinitiate studies leading toward the construction of channel storage 
on the South Platte River. 
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During the next five years many discussions and meeting of interest 
groups were held. A steering committee was organized, and the Colorado 
Water Conservation Board advanced funds to the Bureau of Reclamation 
for the resumption of stud ies. The Bureau was requested specifically to 
make a hydrological study and cost comparison between the Narrows site 
and a site about 23 miles upstream in Weld County. At a -meeting of the 
Colorado Water Conservation Board in Fort Morgan on September 11 and 12, 
1964, the recommended Narrows site was officially approved by the Board 
as the desired site . The Board requested that further studies of the 
Narrows Dam and Reservoir be expedited. However, Public Law 88-442, 
approved August 14, 1964, deauthorized all units of the Missouri River 
Basin Project on which construction had not been initiated. 
In 1970, Congressional approval and funding for the Narrows Project 
were provided for a second time and public hearings were held again. 
A final Environmental Impact Statement was submitted by the USSR on 
May 14, 1976. Land aquisition began in the fall of 1976 and construction 
was scheduled to begin in the summer of 1977. However, in the Spring 
of 1977, President Carter- 1ncluded the Narrows Project in what has 
come to be known by some as his 11 hit list.'' This mandate from the 
Executive Branch of the federal government required further investiga-
tion concerning the economic, social, and environmental aspects of 
dozens of planned and partially completed water resources projects 
nationwide. As of this wri ting, the fate of the proposed Narrows Project, 
after more tha n ha lf a century of planning and controversy, is still 
un known . 
The Weldona Valley, the site of the proposed Narrows Reservoir, is 
shaped li ke a question mark and follows the South Platte for nearly 20 
347 
miles up stream from the Narrows, a natural dam site. It is located in 
Morgan County. It is a little more than three miles wide at its broadest, 
and is perhaps one half mile wide at its narrowest. It is also home for 
about 825 people living in the towns of Weldona, Goodrich, and Orchard, 
and outlying farms which would be inundated by the proposed reservoir, 
(USBR, 1976). 
As presently envisioned, the Narrows Project facilities would be 
located on the South Platte River about seven miles northwest of Fort 
Morgan, Colorado. They would be located between the confluences of 
Bijou and Badger Creeks, outside of the 11 Compact Control Area . 11 Figure 
6-11 shows the location of the project and the configuration of its 
reservoir. 
The project would supply supplemental irrigation water, and provide 
flat water for recreational and fish and wildlife development. The 
reservoir would have a flood control purpose also. 
The Narrows Dam would have a maximum height of 147 feet and a crest 
length of 4.2 miles . It would cause the inundation of 33,995 acres of 
land of which approximately 40 percent is presently under irrigation 
(US BR, 1976). The proposed Narrows Reservoir would be Colorado's 
largest standing body of water. 
The existing Jackson Reservoir, located about nine miles to the 
northwest of the proposed Narrows Dam, and just outside of the reser-
voir's high water line, would also be acquired. Jackson Reservoir is 
presently used for irrigation purposes. However, it would be converted 
and rehabilitated to serve in a dual recreation/fish-wildlife purpose. 
The maximum storage capacity of the Narrows Reservoir would be 
1,609,000 acre-feet, and its maximum surface area would be 40,813 acres. 
PROJECT WATER SUPPLIES 
102,000 Ac-ft/yr through regulation of 
unappropriated flood flows 
31,000 Ac-ft/yr through acquisition of 
+ ditch rights to inundated acreage 
133,000 Ac-ft/yr at the dam 
24,500 Ac-ft/yr through development of 
additional return flows down-
+ s trearn 
157,500 Ac-ft/yr project total 
D 
Figure 6-11: The Proposed Narrows Reservoir Project (USBR, 1959) 





When full it would have a shore line of 40 miles. At the high elevations 
of the joint use pool, and inactive or mini mum pool, the reservoir 
lengths would be 12.5 and six miles respectively. Table 6-10 is a break-
down of the area/capacity data of t he Narrows Reservo i r, showing t he 
all otments to the various functions it would serve. It is estimated 
that the Narrows Project would take seven years to construct. 
The following discussion of the water supply that would be developed 
by the proposed Narrows Project is from the Final Environmental Impact 
Statement (USBR, 1976). 
A reservoir operation study was made utilizing streamflow runoff, 
precipitation, and estimated crop consumptive use data for the historical 
period 1947-1 974. This study was undertaken to determine the optimum 
size of conservation storage capacity and the average annual water supply 
yield. The operation studies indicated that an average annual project 
yield of 102,000 acre-feet of water could be obtained from reservoir 
regulating of surplus streamflows . Additional water would be realized 
by acquiring the direct-flow water right currently held by the Weldon 
Valley Ditch Company. Lands currently served from this ditch along with 
the ditch and related diversion works will be inundated by Narrows 
~ 
Reservoir. These direct-flow rights have a priority date of October 26, 
1881. The historic diversion (1947-1974) under this right averaged 
31,000 acre-feet annually. 
The total project water supply estimated to be available from the 
project, based upon the 1947-1974 period, is 133,000 acre-feet at the 
Narrows Dam. This includes 31,000 acre-feet of the acquired Weldon 
Valley Ditch water that wou ld require mini mal regulati on to satisfy 
project delivery requirements. 
Table 6-10 Narrows Reservoir Area-Capacity Data (USBR, 1976) . 
Capacity - Acre-feet 
Initial 50 Year* l 00 Year* 
Elevation Area 
Item (feet) (acres) Increment Total Incremen t Total Increment Total 
Top of Dam 4454 . 0 
Max i mum W.S. 4448.5 40,81 3 I l , 609,000 l ,579,000 l ,549,000 
I 
Surcharge 4428.5 25,245 636,000 973,000 636,000 943,000 636,000 913,000 
Flood Control 4404. 3 14,963 475,000 498,000 475,000 468,000 475, 000 438,000 
Joint Use 4399 . 0 13, 189 75,000 423,000 75,000 393,000 75,000 363,000 
Conservation 4351. 0 3,631 373,000 50,000 355,000 38,000 336,000 27,000 
Inactive 4319.0 50,000 38,?00 27,000 
Dead Storage · 4307.0 -0- -0- -0- -0-
Streambed 
*For space allocation purposes, all sediment is assumed to accumulate below the top of conservation pool. 





Since the South Platte River acts as a natural drain for the basin, 
the return flows from irrigation continuously accrue to the stream. It 
was estimated that project deliveries will result in an average of 24,500 
acre-feet per year of additional divertable return flow downstream of 
Narrows Reservoir. 
Usually, filling of the reservoir would begin in November of each 
year and continue into the spring , at which time releases for irrigation 
would cause a drawdown of the reservoir that would generally continue 
through the summer session to late fall, completing the cycle. As 
indicated by the operation study, the reservoir water level would have 
an average annual fluctuation of about six feet with a maximum within 
any one year of approximately 44 feet . During extended drought periods, 
the reservoir can be expected to be drawn down to top of inactive or 
dead storage. 
All of this developed water initially would be use.d for irrigation. 
After a time, and as needs develop, some could be reallocated toward 
municipal and industrial demands. 
By law, Narrows i rrigation water will be limited to supplemental 
use on lands already being irrigated (Neyberg, 1976) . None of the 
developed water could be used on fields presently raising dry land 
crops. 
The total water supply from the project would be 157,500 acre-feet. 
This includes return flows downstream and water taken over by the project 
from lands inundated. The water would be used as .supplemental irrigation 
water on 287,070 acres (USBR, 1976). This is equivalent to a gross 
application rate of 0.55 acre-feet per acre. A portion of this land, 
166,370 acres, is located in the Lower South Platte River Water 
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Conservancy District, which lies immediately downstream from the proposed 
dam. Water requirements were computed for 23 of the 33 ditches in this 
district. The 23 ditches supply 154,200 acres of 92.7 percent of the 
irrigable land in the district. It wa s found that 19,600 acres of this 
land are presently irrigated intermittently; they are irrigated only in 
above average years when excess water is available from the South Platte. 
Historic form headgate water shortages for this land have averaged 2.13 
acre-feet per acr.e (House Document No . 320, 1968). Historic farm head-
gate shortages on the 134,600 remaining acres of the study area were 
found to be 0.52 acre-feet per acre (House Document No. 320, 1968). This 
gives a total historic shortage of 111,740 acre-feet annually for 92.7 
percent of the Lower South Platte River Water Conservancy District. 
Water service contracts with this water conservancy district were signed 
in July of 1976. It was allocated 116,375 acre-feet annually of the 
water that would be developed, by the Narrows Project. 
The remainder of the land that would be benefited by the Narrows 
Project, 120,700 acres, is located within the Central Colorado Water 
Conservancy District. A water service contract with this water conser-
vancy district, which allotted them 16,625 acre-feet per year, was also 
signed in July of 1976. Since this district is located above the pro-
posed Narrows Dam, it is assumed that this water would be available by 
exchange. 
The total amount of water contracted to be delivered to these water 
conservancy districts is 133,000 acre~feet per year. This amount includes 
the 31,000 acre- feet of water presently used by the Weldon Valley Ditch 
Company on lands which would be inundated by the project. The 24,500 
acre-feet per year of return · flows that would occur if the project is 
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built will be reused fortuitiously. This water would be allocated 
according to the principals of the appropriation doctrine as set out in 
Colorado's water law statutes. 
Because a mass balance is required when constructing an input out-
put model, it was necessary to estimate evaporation and seepage losses 
from the proposed Narrows project. The assumptions involved are pre-
sented below and resulting values, 51,245 acre-feet/year. evaporation 
and 133,000 acre-feet/year seepage, were used on the input-output matrix. 
The estimate on the evaporation from the Narrows Project was based on 
the surface area of the top of the joint use pool of 13,189 acres, plus 
the surface area of Jackson Lake, which is 2,200 acres. The mean annual 
evaporation minus the mean annual precipitation in and around the 
Narrows area is about 40 inches per year (Meyers, 1942). Therefore, the 
average annual evaporation for the Narrows Project was assumed to be 
51,245 acre-feet per year. 
It has been estimated that seepage losses for Empire, Bijou, and 
Riverside reservoirs are equivalent to a water level decline rate of 
about 0.03 feet per day (Bjorklund, et al. 1957). While this rate will 
va ry with the head (elevation) of these reservoirs, it was assumed to be 
a constant. Moreover, the geological characteristics underlying these 
plains reservoirs are assumed to be similar to those of the proposed 
Narrows Reservoir. Therefore, a 0.03 foot decline per day for one year 
is equal to a total decline of 10.95 feet . This is equivalent to a 
volume of about 133,000 acre-feet, if one were to start at the top of 
the joint use pool of the Narrows Reservoir. 
Subsequent to the construction of the matrixes whose scenarios 
dictated that the Narrows be on line, USBR estimates of evaporation 
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and seepage losses were brought to the authors attention. These esti-
mates were not as crude as those presented above and undoubtedly more 
accurately portray what is likely to happen. The USBR (1976) estimates 
that the average annual evaporation f r om the Narrows Reservoir would be 
24,800 acre-feet per year. This was based on an operational study where 
the changing surface area was computed using the 1947-1974 historic 
South Platte River flows and expected reservoir releases. 
- . 
The USBR (1976) estimates that seepage losses from the Narrows 
Reservoir would average 44,700 acre-feet per year. This was based on 
an electric analogy tray study using various permeability coefficients 
and the reservoir elevations that were found through the 1947-1974 
operational study. 
The water right filed for the Narrows project is presently a con-
ditional storage decree for 718,147 acre-feet of water from the South 
Platte River . Its appropriation date is August 2, 1957 and the 
adjudication date is July 15, 1970; it has a previous adjudication date 
of January 13, 1936 (Wilkinson, 1974). 
Because of the Narrows project location, its water rights and 
operation would not be subject to the stipulations of the South Platte 
River Compact. Table 6-11 shows the estimated effects the Narrows 
Project would have on the flow of the South Platte River at the state 
line. 
6.5. 5 Po t ent iaZZy DeveZopabZe Surface Water Supply Remaining -
The amount of water flowing into and through thi~ sub-basin, in the form 
of return flows, has increased in the past and will do so in the future 
as additional water is brought in from the west slope and used upstream. 
• I 
Table 6-11 Pre- and Post-Narrows Project Effect on the Flows in the South Platte River at 
Julesburg (U.S. Bureau of Reclamatio~, 1976). 
- -- -·----
Av erage Wet Year Dry Year 
(1 947- 1974) (1973) ( 1954) 
Preproject Post project Pre project Post Project Preproject Post Project 
Month Ac- ft Cfs Ac-ft Cfs 6% Ac-ft Cfs Ac-ft Cfs 6% Ac-ft Cfs Ac-ft Cfs 11% 
Ja n. 29,200 475 23 ,7 00 386 -19 41,000 667 12, 200 198 -70 17,900 291 19 ,600 319 +10 
Feb . 32,000 556 28 ,900 502 -10 53 , 200 924 20 ,700 360 - 61 14 ,300 248 15,700 273 +10 
J:1ar:~b....... ----3]._, LQQ_ _ 5Jll --2ll..J.P_Q_ -151.... _:_!_§__ _.21 ..... 500 886 19 . NQ_ 3H -65 l LlPO 249 15 800 257 + 3 
l\pril 29, 600 497 19,500 327 - 34 94 700 l , 590 26,600 447 - 72 6,700 11 2 8,800 148 +32 
May 60 ,400 982 42,900 697 -29 52a! 1 oo 8,586 518,300 8,427 - 2 4,200 68 6,7 00 109 -160 
June 83 ,500 l , 358 50,700 825 -39 217, 800 3, 542 219,400 3, 568 + l l, 700 28 6,900 11 2 +300 
July 20 , 200 329 12,900 210 -36 20, 900 340 3,500 57 -83 l , 000 16 6,600 l 07 +5 69 
Aug. 8,700 141 8,600 139 .. l 7,4 00 120 3,900 63 -4 8 l , 000 16 5,200 84 +425 
Sep t . 9, 300 156 7,000 117 -25 48,300 810 4,000 67 - 92 l ,4 00 23 4, 800 81 +252 
pc; _t._ ,....JJLlQQ __ _ 221 _ _ll 40Q_ _f.11L -26_ ~ .J QQ .. _L]1_8 _ _ 46_,lQ_O_ _ 7_1 _9 _ -=4§_ ---1..,]QQ _ __ JL __ ___1 _, 30_0 _ _ ZQ_ ....±e9 
Nov. 21, 900 368 19,100 321 -1 3 47,600 968 69, 300 1,1 64 +20 3,500 59 4,900 82 +39 
Dec . 24,200 394 21,1 00 342 -1 3 40, l 00 653 49,300 803 +23 6,200 101 7, 600 124 +23 
.. - --~ -- . - = ·== --
Annual 370,200 - 275, 800 - -25 1, 249,600 - 992 ,600 - - 21 75,500 - 106,900 - + 42 
Co111pact 
Time 1/ 
Per i od 
Tota 1 220,750 - 148 , 300 - -33 960,250 - 798 ,750 - -17 17,1 50 - 41,150 - +140 
--
.l/ /\ s st ipul ated by the 1926 South Platte River Compact , Nebraska ha s a ri 9ht to 120 cfs of the South Platte River between 
April l and Oc tober 15 of each year ; th i s amounts to 47 ,1 66 acre-feet per year . This right has a priority over all 
Co lorado diverters with adjudication dates Juni or to June 14, 189 7 in the ''Lower Section" on ly (that reach of the 
So uth Pl atte River in Co lorado between the Washington County line and the State line (\1ater Di strict #64)). 













When the amount of outflow stipulated by the South Platte River 
Compact is compared to the historical average annual outflow, the 
difference yields a significant amount of additional water that Colorado 
is entitled by law to use each year; this amounts to 304,586 acre-feet . 
As a specific example, if some of the 337,700 acre-feet of water that 
left the sub-basin in 1952 could have been held back, it _would have 
helped alleviate the water shortages and resulting economic damages 
of the 1953-1956 drought years . 
This water flows out of Colorado because it generally occurs in the 
spring; its flow is out of phase with demands, which are usually greatest 
in the late summer . In other words, it leaves unused because of a lack 
of sufficient storage within this sub-basin. While there is still room 
for some additional storage further up in the basin , only a reservoir 
in the plains reach can take advantage of the return flows continuously 
accruing here. This is the purpose of the proposed Narrows project. 
The Bureau of Reclamation (1976) estimates the average annual depletion 
in outflows at the state line would be 94,400 acre-feet if the Narrows 
Project is built (Table 6~11). 
However, there could be some 210,186 acre-feet per year of outflow 
still left for Colorado under the conditions of the South Platte River 
Compact. It is the opinion of the Colorado Water Conservation Boards 
that if the Narrows Reservoir is constructed, most of the economically 
usuable water allocated to Col orado will be depleted (Morrill, 1976) . 
While this may be the case now, at some ti me in the future, water demands 
may grow to the point where it becomes necessary to capture more of 
this outflow. If this occurs, the location of an additional reservoir, 
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in addition to the proposed Narrows Project will be critical. The further 
downstream such a reservoir is located, the more return flows it can 
store and regulate. This must be weighed against the fact that, barring 
an energy intensive pumping upstream scheme, the further towards the 
state line a reservoir is located, the less downstream acreage in 
Colorado can benefit. In this case too, there would be less downstream 
diverters to provide exchanges for upstream appropriators. 
In addition, if 1 oca ted in the "Compact Con tro 1 Area, 11 besides 
senior Colorado appropriators downstream, by virtue of its water rights 
a new reservoir will always be forced to give way to Nebraska between 
April 1 and October 15. If located above the "lower section" of the 
South Platte River, it may operate like the Narrows will with senior 
Colorado diverters downstream as its only concern. 
An additional constraint regulating the basins outflow in the 
future over and above the compact might be the salinity question. The 
basin must maintain its salt balance which requires certain minimum 
flows to flush out excessive buildups. 
PART II I 
FOREIGH WATER SUPPLIES 
OF THE SOUTH PLATTE BASIN 
The Zegal termdefining that water of a given drainage basin which 
has its origin outside the basin is 11foreigh water ." Foreign water in 
the South Platte basin goes back to 1890 with the the construction of the 
-Grand River Ditch . Presently its use is very extensive and its avaiZ-
abiZity is the margin of difference in the South PZatte basin between 
having both thriving cities and an economicaZZy viabie agriculture and 
a situation of water stress . 
The purpose of this part ~s to deZineate the past history and 
present use of foreign water, but to make an assessment of its future 
avaiZabiZity as weli . These questions are examined in terms of surface 
water hydroZogy, present uses, and water rights for each of the three 
major river basin sharing coming boundaries with the South PZatte, i . e ., 
the North Platte, the Colorado, and the Arkansas. There is a brief 
expZoration aiso ~n terms_~! the potential for water imports from other 
river basin . 
All assessments are based upon extensive use of factual data . The 
chapter formats are set up to facilitate retrieval of this information 
for reference purposes . 
CHAPTER 7 
THE NORTH PLATTE RIVER BASIN 
The North Platte River drains a large portion of the southeast 
quadrant in ~/yarning . However, the stream derives a substantial amoun t 
of water from two drainage sub-basins in northern Colorado. As shown in 
Figure 7-1, these are designated: the North Platte River-Mountains 
_Sub-basin, and the Laramie River Sub-basin. These sub-basins have been 
important sources of water for the South Platte River basin since about 
the turn of the century . Their relationships with the South Platte is 
discussed in the following sections. 
7.1 The North Platte River - Mountains Sub-bas in 
7.1.1 Physical Characteristics and Hydrology - This sub-basin 
includes the upper most reach of the North Platte River, from its head 
waters on the eastern edge of the Continental Divide to the USGS gaging 
station #06620000, 11 tlorth Platte River near Northgate, Colorado. 11 This 
gaging station is located 4.4 miles south of the Wyoming-Colorado state 
line; the North Platte River above its drains an area of 1,431 square 
miles. 
The North Platte River originates on the eastern edge of the Conti-
nental Divide at elevations attaining 13,000 feet. This sub-basin shares 
boundaries with the Colorado River Basin to the south and west and with 
the Laramie River Sub-basin to the east. From its headwaters, the 
North Platte River flows due North to Wyoming where it then veers east 
and south to meet the South Platte River in Nebraska. On its course 
through approximately 50 miles of Colorado within the sub-basin, the 
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Figure 7-1: Schematic of the North Platte River-Mountains and Laramie River Subbasins, 





in this sub-basin are the Canadian and Michigan Rivers and Illinois 
Creek. 
The upper valley of the North Platte River basin, a broad flat 
expance known as North Park is a prominent land feature. It is here, 
through the irrigation of approximately 130,000 acres of hay meadows, 
(USGS, 1975) that the most intensive use of its surface water supply is 
made. No water is imported to this sub-basin. However, water is 
exported from it through two diversion structures: the Cameron Pass 
Ditch and the Michigan Ditch. Both divert water to the South Platte 
River basin and are discussed subsequently. Also there are several 
reservoirs in this sub-basin; most of these are located in North Park 
in shallow offstream depressions. 
The precipitation in the headwaters area of this river averages 
about 40 inches per year. However, this drops to 12 inches per year 
toward the lower elevations in the vicinity of North Park (National 
Oceanic and Atmospheric Administration, U.S. Department of Commerce, 
1974). The precipitation in this sub-basin occurs mostly during the 
winter as snow from storms-originating in the Pacific Northwest. The 
sub-basin lies in the "rain shadow" to the east of the Continental 
Divide; thus the winter storms generally produce less snow here than 
to the west , due to the orographic effect of the high mountains. The 
surface water supply of the sub-basin is derived principally from the 
resulting winters. ow pack as it melts in the spring. Infrequently, 
severe floods are caused by spring rains combined. with high rates of 
snow melt . During the summer rainfall amounts are usually insufficient 
to produce significant runoff (McCain, Jarrett, 1976). 
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The native surface water runoff of this sub-basin can be estimated 
from the flows recorded at the USGS gaging station at its mouth, 
#06620000, 11 North Park near Northgate, Colorado," (Appendix C, Table 
Cl - 1) . The average annual runoff is esti mated to be 478,326 acre- feet, 
as seen in Appendix A, Table Al-1 . 
The 1970 native surface runoff, as seen in Appendix _A, Table Al-2, 
is estimated to have been 555,000 acre- feet (or 116.03% of average). 
The native surface runoff available to this sub-basin during a 4-
year drought period (1953-1965) is estimated, . from Appendix A, Table Al -
3, to average 282,844 acre- feet per year or 58.04% of average. 
7. 1.2 Legal Constraints - The North Platte River Decree is the 
legal document which allocates the waters of the North Platte River 
(excluding its tributary the Laramie River), between Colorado and 
Wyoming . In providing for this allocation the decree also delineates 
the amount of water whi ch Colorado may export. However, it does not 
address exports within Wyoming. 
In some cases this decree specifies acreages within the North Platte 
River basin where portions- --of Wyomings allotment of this water are to be 
used . In others, it does not . It is assumed that the decree relin-
quishes jurisdication over this water to Wyoming and its water laws. 
In this case, if the water is unappropriated, under Wyoming water law it 
may generally be exported to another river basin provided no harm is 
done to downstream appropriators. If the water is appropriated, then to 
be exported it must be acquired and an appeal to the Wyoming State 
Engineer has to be made to change the place of use . However, only the 
average annual consumptive use may be exported as downstream users have 
a vested right to the historical return flows. 
363 
The North Platte River Decree - This decree has its beginnings in 
the early 1930 1 s with negotiations between Wyoming and Colorado con-
cerning the use of waters from the North Platte River Basin. These 
ended abruptly on December 4, 1933 with Colorado insisting to divert more 
out of this basin than Wyoming was willing to conceed. Nebraska, who 
had previously avoided involvement fearing such negotiations might 
adversely affect her use of the river, filed a bill of complaint with 
the United States Supreme Court against Wyoming on October 15, 1934. 
This bill asked that Wyoming users on the North Platte River, that 
were junior to Nebraska users, be denied water if senior Nebraska 
appropriators place a call on the river. It sought to 11 fix and deter-
mine the respective priorities on the stream of Nebraska and Wyoming 
appropriators. 11 Upon direction of the court, Colorado filed a cross 
bill on May 4, 1936 taking issue with the claims of both Nebraska and 
Wyoming, and thus becoming a party to the suit. With this action, 
Colorado sought to establish a claim to her equitable share of the North 
Platte River . Testimony on the issues began in the summer of 1936 with 
Nebraska presenting her case. 
Almost 10 years later, on October 8, 1945, the United States 
Supreme Court entered a decree on the apportionment of the waters of 
the North Platte River basin (Nebraska vs. Wyoming 325 US 589). 
With regards to Colorado, the North Platte River Decree specified 
that not more than 135,000 acres of land within Jackson County could be 
irrigated with these waters, (on June 15, 1953 an. amendment to this 
decree changed this figure to 145,000 acres). The boundaries of Jackson 
County coincide almost exactly with those of the North Platte River-
Mountains sub-basin. In addition , it severely enjoined Colorado from 
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exporting more than 60,000 acre-feet of North Platte River Basin water 
out of Jackson County, to any other river drainage, in any period of ten 
consecutive years beginning with October 1, 1945. 
With regards to Wyoming in some cases the decree was explicit as to 
irrigated acreage and limitations were placed on diversions for use and 
storage. It did not address exports from the North Platte River basin 
within Wyoming. As there were none at the time, this was not an issue. 
The North Platte River Decree went on to state that it, · 
shall not affect or restrict the use or diversion of 
water from the North Platte River and its tributaries 
in Colorado or Wyomi ng for ordinary and usual domestic, 
municipal, and stock watering purposes and consumption. 
Thus it set up an order of preference for diversion of water from the 
North Platte River. A final point made by the court was that this 
decree was not to affect the prior apportionment between Colorado and 
Wyoming of the waters of the Laramie River, a tributary of the North 
Platte. 
The North Platte River Decree, excerpted from Nebraska vs. Wyoming, 
325 US 589 (1945) and the amendments as ordered on June 15, 1953 (345 US 
981), are found in Appendix D, Exhibit Dl-1. 
7.1 .3 Tr ansbasin Diversion Structur es ~ Two transbasin diversion 
structures export water from the North Platte River-Mountains sub-basin; 
the Cameron Pass and Mi chigan Ditches . Both divert water to the Cache La 
Poudre River sub-basin of the South Platte River Basin. 
However, further downstream, in Wyom ing, the Cheyenne Pipeline 
expo rts water to the Crow Creek sub-basin of the South Pla tte basin 
through an exchange program with Colorado River water . Details of the 
Cheyenne Importation Facilities are ou t lined in Section 8.8 .2. Also 
downstream, the Continental Divide Ditch diverts water from the Colorado 
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River Drainage for use along Lander Creek, a tributary of Sweetwater 
River which drains into the North Platte . Figure 7-1 is a schematic map 
showing diversions from both the North Platte and Laramie River basins. 
The Cameron Pass Ditch - This ditch diverts water from tributaries 
of the Michigan River and transports them through Cameron Pass at an 
elevation of 10,300 feet to Joe Wright Creek, a tributary- of the Cache 
La Poudre River. The diverted water is regulated in the Joe Wright 
Reservoir and then further regulated in Chambers Lake for subsequent 
release. The water right for the ditch has a priority date of 1882 and 
was adjudicated in 1902, (United States Bureau of Reclamation, 1959). 
All available records of the yearly diversions through this ditch 
are shown in Appendix B, Table 81-7. Diversions prior to the North 
Platte River Decree (1945) averaged 260 acre-feet per year, and 107 acre-
feet per year thereafter. Much of this decrease can be attributed to 
the expense of maintenance. The Cameron Pass Ditch is owned by the Water 
Supply and Storage Company which uses the water imported for irrigation. 
There are presently no plans to increase diversions through this ditch 
through the aquisition of more water rights or through the improvement 
or expansion of its physical structure, (Johnson , 1976). 
The Michigan Ditch - This ditch, formerly known as the Rist and 
McNab Ditch, also diverts water from tributaries of the Michigan River 
and transports them through Cameron Pass to Joe Wright Creek. In 
addi tion , storage is provided by the same facilities used by t he Cameron 
Pass Ditch, i.e., Joe Wright Reservoir and Chambers Lake . The Michigan 
Ditch has a water right for 121.0 c~s, which was adjudicated in 1908 
with a priority of July, 1902, (United States Bureau of Reclamation, 
1959). 
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All available records of the yearly diversions through this ditch 
are shown in Appendix B, Table Bl -8. Diversions prior to the North 
Platte River Decree (1945) averaged 3,389 acre-feet per year and l ,190 
acre-feet per year thereafter. Again, much of this decrease can be 
attributed to the expense of maintenance . 
The Michigan Ditch and its water right were brought _from the North 
Poudre Canal Company by the City of Fort Collins in 1971. Although Fort 
Collins has had offers, tt does not plan to purchase more water rights 
in the North Platte River Mountains sub-basin, (Liquin, October, 1976). 
It does, however, plan to upgrade the physical structure of this ditch 
and enlarge Joe Wright Reservoir to a 7,056 acre-feet capacity . These 
improvements are known collectively as the Joe Wright Project . 
The water right for the Michigan Ditch is estimated to yield 4,000 
to 5,000 acre-feet per year on the average from the North Platte River-
Mountains sub-basin (Liquin, September, 1976). To help fill the enlarged 
Joe Wright Reservoir the city will impound also native Cache La Poudre 
River water from a 5.9 sqaure mile runoff area above the reservoir. 
Although this water is appropriated by other users, Fort Collins will 
"transfer water up to Joe Wright" through an exchange agreement, using 
replacement water from shares they own in ditches downstream. 
Construction of this project is expected to take 2 years and Fort 
Collins is presently involved in the financial arrangements. Funds were 
originally sought for 1977 but the recent change in administration 
delayed their availability at this date. However., Fort Collins is 
petitioning the federal government to put a measure in the 1977 appro-
priation bill now before Congress which would pay for most of the 
project . 
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7.1.4 Po tential f or Further Transbasi n Di versions to t he South 
Plat te - Historically, all exports from the North Platte River-Mountains 
sub-basin have gone to the South Platte basin in Colorado. The 1945 
North Platte River Decree limits diversions from this sub-basin to other 
river drainages in Colorado to not more than 6,000 acre- feet per year. 
Prior to the decree exports averaged 3,649 acre- feet per year. Sub-
sequent to it they have averaged only 1,297 acre-feet per year. Table 
7-1 gives the annual amounts of water imported via each ditch and their 
combined totals since 1945. It is evident that the full entitlement 
under the decree is not being utilized. This can be attributable to 
several factors. 
There are water right holders downstream in the North Platte River 
sub-basin which are senior to the rights for the two ditches. Thus 
diversions by the Cameron Pass and Michigan Ditches are generally allowed 
only during the high spring runoff, when plenty of water is available 
and calls on the river are few. This is also the time when South Platte 
River basin demands (principally agriculture) are at a minimum and when 
its streams are above thefr base flows . Under Colorado water law unless 
diversions can be put to beneficial use (i.e., directly to an application 
or to storage), they are not permitted . Thus, the priority of these 
ditches combined with a lack of sufficient storage has kept exports 
from the North Platte River-Mountains sub-basin from reaching the 6,000 
acre-feet per year limit. However, the biggest problem has been the 
rising cost-of-upkeep of these ditches, which has .caused them to fall 
into disrepair. 
The planned upgrading the Michigan Ditch, and the creation of an 
adequate storage facility in the Cache La Poudre River sub-basin to 
-
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Table 7-1 Transbasin Diversions from the North Platte River-Mountains 
Sub-basin to the South Platte River Basin in Colorado since 
the Enactment of the North Platte River Decree in 1945. 
Calendar Cameronl/ 
































31 year average 107 
1/Appendix B, Table Bl-7. 




Tota 1ll Ditch 
1 , 710 1,986 
1 , 790 2,086 
1 ,890 2,297 
1,770 - 1,881 
0 - 0 
0 ' 0 I 
0 1 
1 ,40 I l, 543 ' 
0 0 
0 0 
1 ,080 l ,080 
484 484 
0 0 
0 ' 0 ! 
127 I 127 1,470 l, 626 I 
1,540 I l ,666 ; 
0 i 0 




1 ,450 1,575 
2,080 2,196 
4,310 I 4,621 
2,070 2,201 
2,360 2,509 
1 , 910 l , 910 
3,260 3,260 
l , 940 2,202 
0 I 0 
l , 190 1,297 
3/The 1945 North Platte River Decree limits exports from the sub-basin 
- to other Colorado Basins to 60,000 acre-feet in any 10 consecutive 
years . 
*Enactment date of the North Platte River Decree was October l, 1945, 
the first day of the 1946 water year. 
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contain its diversions when they can be made, will allow the combined 
diversions to approach closer to the decreed amount. However, if rights 
with higher priorities were obtained for these ditches, the full 6,000 
acre-feet could be diverted regardl ess of dry years. 
Within the North Platte River basin in Wyoming there is no unappro-
priated water . The North Platte River Decree (1945) apportioned these 
flows between Wyoming and Nebraska. Wyoming is presently using all of 
her allotment within the North Platte River Drainage within her state; 
there is no remaining unappropriated water . Wyoming users in the South 
Platte River basin seeki ng witer from the North Platte River must work 
within that state's water laws . Cheyenne exchanges water, for example , 
(i.e., it diverts from the North Platte and provides replacement water 
from the Colorado River Basin). Also purchase of existing North Platte 
River water rights and petitioning t he State Engineer for a change in 
the place of use is another opt ion. Once this water has been acquired 
construction of appropriate facilities would be necessary and then only 
dive rsi ons of the historical consumptive use of these rights could be 
made to the South Platte Basin . 
Table 7-2 summarizes the present disposition of the average annual 
surface water supply arising in the North Platte River-Mountains sub-
basin. A comparison is made also with the limits imposed by the North 
Platte River Decree . As noted, the decree wou ld permit the export of 
some 4,000 acre-feet per year additional, subject to prior rights within 
Colorado, as noted previously . 
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Table 7-2 Disposition of the Average Annual Native Surface Water Runoff 
of the North Platte River-Mountains Sub-basin. 
Average Cameron Pass Ditch 
Annual 61 Exports- Michigan Ditch 
Average Annual in Sub-basin 
Consumptive Uses 
Average Annual Outflow 
Total Average Annual Native 
Surface Water Supply 
1/Appendix B, Table Bl -7 . 
2/Appendix B, Table Bl-8. 
3/Appendix A, Table Al-1. 
4/Appendix A, Table Al -1. 
Acre-feet 
Per Year % 
107ll 0.0 




317,029 65 .1 
487,326y 100. 0 
5/In basin use is limited, by the 1945 North Platte Decree as amended 
- in 1953, to the irrigation of 145,000 acres of land within Colorado. 
6/Exports of water from the North Platte River-Mountains sub-basin 
- within Colorado, by the 1945 North Platte River Decree is not to . 
exceed 60,000 acre-feet within any period of ten consecutive years. 
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7.2 The Laramie River Sub-basin 
7.2.l Physical Characteristics and Hydrology - This sub-basin 
includes the upper most reach of the Laramie River, a major tributary of 
the North Platte River . It encompasses 294 square mil es from its head-
waters on the North Platte-South Platte River basin divide to the USGS 
gaging station #06658500, ''Laramie River near Jel m, Wyomi.ng. 11 This 
gaging station is located 0.2 miles north of the Colorado-Wyoming state 
line. 
From elevations attaining 14,000 feet, the Laramie River flows due 
north to Wyoming before veering east to meet the North Platte River. On 
its course through appr oximately 35 mi les of Colorado within the sub-
basin, the river loses more than 6,000 feet in altitude. Its principal 
tributaries in the sub-basin are McIntyre, Nun n, LaGarde, and Sand Creeks. 
The Most intensive use of water in this sub-basin is made through 
the irrigation of approxi mately 4,640 acres of hay meadows in its lower 
valleys, (USGS, 1975). There is no water imported to this sub-basin 
from other river drainages. This sub-basin has provided the surface 
flows fo r six diversion structures which export water from its drainage 
area. All divert water to the South Platte River basin and are discussed 
in the following section. There are very few reservoirs in this sub-
bas in. 
The precipitation in the headwaters area averages about 40 inches 
per year dropping to about 20 inc hes per year in its lower elevation 
areas (National Oceanic and Atmospheric Administration, US Department 
of Commerce, 1974). The surface water supply of the sub-basin comes 
mostly from snowmelt, during the May through July period. 
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The unadjusted native surface water flows of this sub-basin are 
given on an annual basis in Table Cl-2. These data are from records the 
USGS gagin station #06658500, 11 Laramie River near Jelm, Wyoming/' 
located at the mouth of the Laramie River. The average native surface 
water runoff of the Laramie River sub-basin is estimated from these data 
to be 145,878 acre-feet per year; computations are given .in Appendix A, 
Table Al-4. The 1970 native surface water supply of this sub-basin was 
determined, from Appendix A, Table Al-5, to have been 171,052 acre-feet 
(117.26% of average). The average native surface water runoff of the 
sub-basin during a 4 year drought period (1952-1956) was 93,756 acre-
feet per year (64.27% of average), determined from Appendix A, Table 
Al-6. 
7.2.2 Legal Constraints - The 1957 Laramie River Decree places a 
limit on the amount of water that may be exported out of the Laramie 
River Drainage within Colorado. It does not address exports within 
Wyoming. By virtue of the fact that Wyoming was apportioned all water 
remaining in this drainage after Colorado's allotment, it is assumed 
that the decree relinquisnes jurisdiction over this water to Wyoming and 
its water laws. In this case, if the water is unappropriated, under 
Wyoming water law it may generally be exported to another river basin 
provided no harm is done to downstream appropriators. If the water is 
appropriated, then to be exported it must be acquired and an appeal to 
the Wyoming State Engineer has to be made to change the place of use. 
However, only the average annual consumptive use may be exported as 
downstream users have a vested right to historical return flows. 
The La.ramie River Decree - The history of this decree is perhaps 
most characteristic of the long involved dispute between Wyoming and 
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Colorado concerning the use of waters arising in the North Platte River 
basin. 
In 1911, sparked by the construction of the Laramie-Poudre-trans-
basin diversion tunnel in Colorado, Wyoming filed suit in the United 
States Supreme Court .to prevent out-of-basin diversions of Laramie River 
water in Colorado. Wyoming held that the diversions through .this tunnel 
would inj ure her prior appropriators of this river. Colorado, on the 
other hand, claimed the right to use all the waters within her borders 
because of the sovereignty of statehood. In its ruling of June 5, 1922 
the Supreme Court held that Colorado could not claim all waters within 
her boundaries, but only an equitable share, (Wyoming vs. Co lorado, 
259 US 419, 496). The cou rt also changed the 1902 priority date given 
to the Laramie-Poudre tunnel by the Colorado State Supreme Court to a 
1909 priority date, and it set an upper limit on its annual diversions. 
The upper limit was changed to 15,500 acre-feet per year on October 9, 
1922 (Wyoming vs. Colorado, 260 US 1, 43 Sup. Ct. Rep. 2). This amend-
ment to the prior ruling went on to state that it does not prejudice 
Colorado's right to divert --18,000 acre-feet per year through the Skyline 
Ditch, or previous appropriations of the Laramie River via the Wilson 
Supply Ditch. 
On October 6, 1930, suit was again filed by Wyoming against 
Colorado {Wyoming vs. Col orado, 298 US 573). This suit involved the 
interpretation of the earlier court decree. Here the court held that 
Colorado could apportion its share of the Laramie. River in accordance 
with her own state laws, without violating the interests of Wyoming. 
This decision did, however, cause the discontinuance of two small 
transbasin diversions from the Laramie River drainage to the South 
~ 
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Platte River basin, the Bob Creek and Columbine Ditches. This did not 
end the battle between Wyoming and Colo rado. In April of 1940 the Uni t ed 
States Supreme Court had to render a dec i sion of the enforcement of 
the previous decrees, (Wyomi ng vs. Colorado, 309 US 572 ) . 
It was not until February of 1957 that Colorado and Wyoming finally 
agreed to a mutually acceptable solution to the apportionment of the 
Laramie River flows. Arising out of Wyoming vs . Colorado, 353, US 953, 
this latest agreement placed a ceiling of 49,375 acre-feet per year on 
diversions of Laramie River water within Colorado. Wyoming was alloted 
"all water flowing and remaining in the Laramie River and tributaries 
after such diversion and use in Colorado. 11 The decree went on to state 
that of Co l orado's allotment, no more than 19,875 acre-feet per year may 
be diverted for use to areas outside the river's water shed. The 
remaining portion of Colorado's allotment, amounti ng to 29,500 acre-feet 
per year, was ordered to be used only within the Laramie River drainage 
within Colorado (the Laramie River sub-basin). The decree was explicit 
as to the acreage where this water could be used and with respect to the 
points of diversion. The-[aramie River Decree did not, however, affect 
Colorado or Wyoming rights, including t he right of the Wilson Supply 
Ditch, to divert water from "Sand Creek, sometimes spoken of as a tribu -
tary to the Laramie River . 11 The case of Wyoming vs. Colorado 353 US 953 
(1957), which sets forth the provisions of the Laramie River Decree, is 
found in Appendix D, Exhibit 01 -2. 
7.2 . 3 Transbasin Diversion Structures - Six transbasin divers i on 
structures have, at one ti me or another, exported water from the Laramie 
River sub-basin; these include: the Wilson Supply, Columbine, Bob Creek, 
and Skyline Ditc hes, the Laramie-Poudre Tunnel and the Lost Lake Outlet. 
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They all diverted water to the Cache La Poudre sub-basin of the South 
Platte River Basin and can be seen i n Figure 7-1 . Today only three are 
in operation; they are: the Wilson Supply and Skyline Ditches and the 
Laramie-Poudre Tunnel . Presently t here are no diversions of water from 
the Laramie River Drainage within Wyoming, nor are there imports of water 
to this sub-basin. 
The Wilson Supply Ditch - This ditch, formerly known as the Sand 
Creek System or as Sand Creek ditch, diverts water at 8,600 feet from 
Sand Creek and at times from Deadman Creek, a tributary to Nunn Creek . 
It delivers this wate r to Sheep Creek, a tributary of the North Fork of 
the Cache La Poudre . 
All available records of the yearly diversions through this ditch 
are shown in Appendix B, Table Bl-1. Diversions from Deadman Creek are 
subject to the provisions of the 1957 Laramie River Agreement. These 
diversions have averaged 834 acre-feet per year since 1957 and 987 acre-
feet per year prior to 1957. Divers ions from Sand Creek are not con-
strained by this decree and have averaged 1919 acre-feet per year over 
the period records are ava,lable. 
The Wilson Supply Ditch is owned by the Divide Reservoir and Supply 
Company, an irrigation water supplier, (Nentze, 1976) . Construction of 
the ditch is believed to have commenced in 1899 and the first recorded 
diversions of water occurred in 1902 (United States Bureau of Reclama-
tion, 1959) . There are presently no plans to increase diversions through 
this ditch . 
The Columbine Ditch - The Columbi ne Ditch was built by the Mountain 
and Plains Irr igation Company . This water organization was formed in 
the early 1900 1 s by Roy A. Portner, a Fort Collins resident . This time 
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period was one of the key note points in the history of water resource 
development of the South Platte River basin. The increasing agricultural 
demands in several of its sub-basins, notably the Cache La Poudre , were 
faced with water shortages due to the over appropriation of its endoge-
nous (native) supplies during the growing season. It was private irriga-
tion companies, such as this one, which mobilized the economic forces of 
the Agricultural Community so that additional water supplies could be 
developed through more costly reservoirs and transbasin diversions. 
Water was first brought through this ditch in 1921. Exports 
averaged 121 acre-feet per year until the ditch was discontinued in 1957 
by Court Order from the case Wyoming vs. Colorado, 289, US 573. All 
yearly diversions made over its 36 year operating period are shown in 
Appendix B, Table Bl-2. This ditch diverted water at 10,300 feet from 
Deadman Creek, a tributary to Nunn Creek. to the North Fork of the Cache 
La Poudre River. The Columbine Ditch is now owned by the City of 
Greeley, (Evans, 1971). 
The Bob Creek Ditch - This ditch diverted water at 9,900 feet from 
Nunn Creek at tributary to- the Laramie River, to Roaring Fork, a tribu -
tary of the Cache La Poudre River. Water was first brought through this 
ditch in 1920 . Diversions averaged 358 acre-feet per year until the 
ditch was discontinued in 1957 by Court Order from Wyoming vs. Colorado, 
289 US 573. All yearly diversions made over its 37 year operating 
period are shown in Appendix B, Table Bl-3. The Bob Creek Ditch was 
also built by the Mountains and Plains Irrigation Company and it is 
presently owned by the City of Greeley (Evans, 1971). 
The Laramie- Poud:t'e Tunne l - This tunnel, sometimes known as the 
Greeley-Poudre Tunnel, was the first tunnel constructed Jn the South 
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Platte River Basin for the transbasin diversion of water. It diverts 
water at 8,570 feet from tributaries of the Laramie River, via the Rawah 
and Lower Supply Collection Ditches, to the Cache La Poudre River about 
8 miles downstream from Chambers Lake. The tunnel is 7.5 feet wide, 9.5 
feet high, 11,306 feet long and has a capacity of 1,000 cfs, (United 
States Bureau of Reclamation, 1959). As a consequence of the disputes 
between Colorado and Wyoming over the apportionment of the Laramie River, 
the original 1902 priority date given to this tunnel by the Colorado 
State Supreme Court was changed to 1909 by the United States Supreme 
Court in 1922. 
The initial diversion through the tunnel was made in 1914 , all of 
its yearly exports since are shown in Appendix B, Table Bl-4. Prior to 
the Laramie River Decree (1957) the Laramie-Poudre Tunnel diverted an 
average of 9,657 acre-feet per year. Presently they average 15,630 acre-
feet per year. 
Co nstruction of this tunnel began in 1909. Although it was com-
pleted in 1911, diversions did not begin until 1914 because of the 
Laramie River apportionment disputes between Wyoming and Colorado. The 
ownership of this tunnel and its water rights are split between the 
Water Supply and Storage Company, which owns two thirds interest, and 
the Windsor Reservoir and Canal Company which owns one third interest, 
(Johnson, 1976). There are presently no plans to increase diversions 
through this tunnel through the aquisition of more senior water rights 
or through the improvement or expansion of its physical structure. 
The Skyline Ditch - This ditch diverts water from the west branch 
of the Laramie River and from Two and One-half Mile Creek to Chambers 
Lake . The Skyline Ditch is located at an elevation of 9.100 feet, is 
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5 miles long, and has the physical capacity to deliver 400 cfs, (United 
States Bureau of Reclamation, 1959). 
In 1891 heavy rains washed out Chambers Lake Dam which had been used 
up to that time to impound native Cache La Poudre flows for irrigation . 
Construction of the Skyline Ditch was started with reconstruction of the 
Dam. The first diversion through this ditch was in 1895, Appendix B, 
Table 81-5 sbows all yearly exports since 1895. Diversions prior to the 
1957 Laramie River Decree averaged 14,128 acre-feet per year, and 1,707 
acre-feet per year, subsequently. 
The Skyline Ditch is owned by the Water Supply and Storage Company. 
Since 1957 they have diverted by exchange through the Laramie Poudre 
Tunnel (which they own part interest in) some water previously exported 
through this ditch. The constraints of the Laramie River Decree cut 
down their previous import amounts and by transferring the water from 
Skyline to the Laramie Poudre Tunnel they are able to make the most 
effective use of what they have been allocated (Johnson, 1976). There 
are presently no plans to increase diversions through this ditch through 
the aquisition of more water rights or through the expansion or improve-
ments of its physical structure. 
The Los t La.ke Outlet This ditch was built in 1898. Water was first 
brought through the ditch in 1899. It diverted water from the Laramie 
River at 9,180 feet to Chambers Lake. Exports averaged 215 acre-feet 
per year until it was ordered closed by the State Engineer of Colorado 
in 1950 (Evans, 1971). All yearly diversions made over its 52 year 
operating period are shown in Appendi x B, Table 81-6. 
7.2.4 Potential f or Further Transbasin Di versions to the Sou t h 
Platte - Historically, all exports from the Laramie River sub-basin 
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have gone to the South Platte River basin in Colorado . The 1957 Laramie 
River Decree (which excepts Sand Creek from its provisions) constrains 
diversions from this sub-basin, to other river drainages in Colorado, to 
not more than 19,875 acre-feet per year. Prior to this stipulation 
exports averaged 25,466 acre-feet per year, (not including those from 
Sand Creek). Since the 1957 decree total exports from _this sub-basin 
(not including those from Sand Creek) have averaged 17,826 acre- feet per 
year. Table 7-3 summarizes the annual diversions since 1957. 
The full diversion permitted by the decree is not realized during 
some years because during low runoff years the Skyline and Wilson Supply 
(Deadman Creek diversions only) Ditches and the Laramie-Poudre Tunnel 
must yield to senior Colorado Diverters downstream in the Laramie River 
sub-basin . Therefore, with their present rights, under Colorado State 
Water Law, the maximum allowable by Federal Law 19,875 acre- feet, is 
not available each and every year. 
Diversions from Sand Creek are not constrained in any way by the 
Laramie River decree. This water is diverted by the Wilson Supply Ditch; 
the diversion is subject only to the rights of senior Colorado Water 
right holders downstream requiring 35 cfs (Neutze, 1976). The Sand 
Creek water rights for the Wilson Supply Ditch have yielded an average 
of 1,919 acre-feet per year to date. 
Some additional imports to the South Platte River basin in Colorado 
could be available through the aquisition (i.e., purchase) of senior 
Laramie River water rights in Colorado. Such procurement could secure 
each year the 19,876 acre-feet allotment in addition to whatever else 
could be realized by aquisition of senior Sand Creek water rights. 
Table 7-3 Transbasin Diversions from the Laramie River Sub-basin to the South ,Platte River Basin in 
Colorado since the Enactment of the Laramie River Decree in 1957. 
Other Diversions Total Div ersions Subject to Decree (acre-feet) (acre-feet) 
Laramie- Wilson Supply Ditch Wilson Supply Ditch Divers ions from the 
Calendar Skyline Poudre (Deadma n Ck. Diversions (Sand Ck. Diversions Laramie River 
Year Ditchl/ Tunnel~/ only)Y Total.11 only)Y Bas in (ac- ft) 
1975 1,680 17, 130 N.A. N.A. N.A. 20,760 
1974 651 17, 870 N.A. N.A. N.A. 22, 86 1 
1973 2,680 16,690 N.A. N.A. N.A. 20,750 
1972 2,350 16, 190 N.A. N.A . N.A. 20,910 
1971 1 , 810 14,110 I N.A. N.A. N.A. 16,773 ,, 
1970 1 , 55 0 14,990 165 16,705 2,715 19, 420 
1969 3,710 15,000 1 , 27 3 19,983 343 20,326 
1968 2,140 17 ,030 1 , 150 20,320 3,179 23,499 
1967 1,500 10,740 920 13, 160 1,476 14 ,636 
1966 0 19, 130 638 19,768 293 20,061 
1965 772 18 , 300 900 19,972 2,1 94 22, 166 
1964 3,420 15,520 1 ,074 20,014 1,389 21,403 
1963 2,590 16, 670 655 19,915 409 20,324 
1962 0 13,950 1 , 131 15,081 3,796 18,877 
1961 1,300 10,400 211 11 , 911 940 12,851 
1960 2,560 15,980 1,390 19,930 1, 801 21,731 
1959 1~420 17,920 871 20,211 1,236 21,447 
1958 587 13,720 461 14,768 1,396 16, 164 
1957* 0 0 0 0 0 0 
18-Yea r 
Average 1,707 15,630 834 17,826 1,628 19,720 
1/Appendix B, Table Bl-5 
2/Appendix B, Table Bl-1 
3/Appendix B, Table Bl-4 
4/The 1957 Laramie River Decree limits annual exports from the sub-basin to other Colorado basins to 
- 19,875 acre-feet per year. 





Any additional imports would requi re further litigation at the 
. 
Federal level to change the 1957 Laramie River decree. In view of the 
long history of such litigation this appears unli kely. 
There are presently no plans to increase diversions -from the Laramie 
River sub-basin to the South Platte River basin in Colorado through the 
aquisition of more senior water rights or through the improvement or 
expansion of the physical structure of the existing importation facili-
ties. 
Below this sub-basin, within the Laramie River Drainage in \~yarning, 
there is no unappropriated water left. The Laramie River Decree appor-
tioned to Wyoming all the flows of the Laramie River after Colorado's 
allotment. Wyoming is presently using this water within the Laramie 
River drainage. Wyoming users in the South Platte River basin seeking 
these flows will have to work within that states water laws by providing 
exchanges or by purchasing existing rights and petitioning the State 
Engineer for a change in the place of use. Once this water has been 
acquired, construction of appropriate facilities would be necessary and 
only diversions of the acqu1red right's historical consumptive use could 
be made to the South Platte River basin. 
Table 7-4 summarizes the present disposition of the average annual 
surface water supply arising in the Laramie River sub-basin. As noted, 
the annual exports from the basin amount to 
average annual native surface water supply . 
13.5 percent of the 
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Table 7-4 Disposition of the Native Surface Water Runoff of the Laramie 
River Sub-basin. 
Acre-feet 
per year % 
Average§_/ 
Wilson Supply Ditch 2,383l/ l. 6 
Annual Laramie Poudre Tunnel l 5,630y l 0. 7 
Exports 
l , 7071/ Skyline l. 2 
Total 19,720 13.5 
Average annual in sub-basin 
6,032Yll consumptive use 4. l 
Average annual outflow 120,126 82.4 
Total average annual native 
145,878.§/ surface water supply 100.0 
1/Appendix B, Table Bl -1. 
2/Appendix B, Table Bl-4. 
3/Appendix B, Table Bl -5. 
4/Appendix A, Table Al-4. 
5/Appendix A, Table Al-4. 
6/The 1975 Laramie River Decree limits annual exports from the Laramie 
- River basin to other Colorado basins to 19,875 acre-feet per year. 
7/ In basin use is li mited by the 1945 Laramie River Decree to the 
- diversion of 49,375 acre-feet per year less exports, which are 
li mited to 19,875 acre-feet per ye ar . 
CHAPTER 8 
THE COLORADO RIVER BASIN 
The Colorado River has its uppermost origins in the Colorado and 
Wyoming Rockies and in the High Uintas of Utah. Figure 8-1 shows the 
extensive drainage system and tributary rivers which drain portions of 
seven states and Mexico. The drainage area is 242,000 square miles. 
_ The land within the basin is largely arid or semi -arid. The streamflow 
of the Colorado River is sustained largely by the spring snowmelt from 
the high mountains which are exceptions to the general arid climate . 
The annual river flow at Lee Ferry, Arizona has averaged 14.8 mil -
lion acre-feet during the period 1896 to 1975, and 12 . 92 million acre-
feet for the period 1931 to 1964. During the former period the annual 
flow has varied from 5.6 million acre-feet in 1934 to 24 million acre-
feet in 1917 (U.S. Department of the Interior, 1975). Figure 8-2 is an 
historical simulation of annual flows of the Colorado River at Lee 
Ferry, Arizona based upon statistical correlations with tree ring growths 
and flows in the river. !~is analysis indicates a long term average flow 
of 13.5 million acre-feet. The pregressive annual flow computed as a 
ten year moving average is shown in Figure 8-3 . 
8. 1 Perspective on Use of Colorado River Water 
8.1.1 I nter state Water Allocations - The allocation of the Colorado 
River flows is based upon the concept that any state having area within 
the Colorado River basin has a right to a portion. of the flow. There 
are two basic interstate compacts which spell out the allocation: the 
1922 Colorado River Compact and the 1948 Upper Colorado River Basin 
Compact . However, Arizona has filed suit on four occasions regarding 
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interpretation of the 1922 Compact vis a vis California, resulting in 
Supreme Court Decrees in 1931, 1934, 1936, and 1963 . In addition, two 
other factors presently influence the interstate apportionment of the 
Colorado River flows; an international treaty with Mexico and the uncer-
tanties arislng from the perfection of Federal Reserve and Indian Water 
Rights. 
The Colorado River Compact - The Colorado River Compact was precip-
-
i tated largely by the proposa l to build the Boulder Canyon Project. Thi s 
project would stabilize i rrigation in the Imperial Val ley of Cal i fornia 
and also provide water to sustain the rapid growth of the Los Angeles 
metropolitan region . The proposed project was alarming to the other 
states of the Colorado River basin. Unless challenged, the de facto 
application of the doctrine of pr ior appropriation for the Colorado 
River as a whole would mean that the slower growing states wou l d be l eft 
without water . Consequently, in 1919 the Governor of Utah began a move-
ment among the seven states of the basin and in collaboration with the 
United States Reclamation Service, started an interstate study on the 
apportionment of Colorado-River basin water . There was considerable 
political leverage to make such a study feasible . Since the Boulder 
Canyon Project was a huge financial undertaking federal involvement 
was imperative . The project was dependent upon an Act of Congress, i . e., 
the Boulder Canyon Project Act . Since California would be the only 
beneficiary of the project the other states had the power to impose 
some terms . It soon became apparent that the best solution was to 
develop a compact; consequently an appeal was made to Congress to begin 
negotiations . A series of conferences and public hearings were held by 
by accredited commissioners of the seven states and with Secretary Herbert 
, 
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Hoover who represented the United States. On November 24, 1922, the 
Colorado River Compact was signed by the Commissioners . 
Six of the seven states quickly ratified the compact . Arizona 
refused because of a dispute with California over the use of waters in 
the lower Colorado River basin. One provision of the compact, Article 
XI, Paragraph l, was that all seven states need to ratify it before it 
became effective. Desiring the compact, even without Arizona, the six 
remaining states removed the stipulation of Article XI. Congress con-
sented to this action and enacted the Boulder Canyon Project Act on 
December 21, 1928, as a result. Arizona finally ratified the Colorado 
River Compact in 1944, after which the compact became effective. 
The basic thrust of Colorado River Compact was to divide the flows 
of the Colorado River between the Upper Basin States; Colorado, New 
Mexico, Utah, and Wyoming, and the Lower Basin States; California, 
Arizona, and Nevada. The Upper Basin is defined as that portion of the 
basin drainage above Lee Ferry, a point one mile below the mouth of 
the Paria River near the Arizona-Utah border. The Lower Basin is the 
rest of the Colorado River drainage area in the United States. Figure 
8-4 shows this division of the basin. 
Both Upper and Lower Basins were each apportioned for annual 
beneficial consumptive use, 7.5 million acre-feet of Colorado River 
Flows, (Colorado River Compact Article III, Paragraph A) . However, the 
Upper Basin was mandated to not cause the flow at Lee Ferry to be 
depleted below an aggregate of 75 million acre-feet in any ten consecu-
tive year period (Colorado River Compact, Article III, Paragraph D) . 
Also stipulated in this compact was that when there is insufficient 
surplus flow to meet any Mexican water obligations that might accrue as 
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Figure 8-4. The Upper and Lower Basins of the Colorado River Basin. 
(From the United States Department of the Interior, 1975) . 
a result of international corrunodity, the deficiency shall be borne 
equally by the Upper and Lower Basins (Colorado River Compact, Article 
III, Paragraph C). The Colorado River Basin Compact in its entirety is 
found in Appendix D, Section 0-2 . It is crucial to note, as indicated 
in Figures 8-2 and 8-3, that the compact was drafted during a period when 
flows in the river exceeded the long term averages . This is a problem 
felt currently as the Upper Basin States proceed toward full development 
of their respective shares. 
The Upper Colorado River Basin Compact - In 1946 negotiations began 
between the Upper Basin states on how the water allocated to them would 
be split . On October 11, 1948 the Upper Colorado River Basin Compact 
was approved by Congress after ratification by all states participating. 
This compact apportioned to the Lower Basin state of Arizona 50,000 
acre-feet of Colorado River water off the top of each years yield to the 
Upper Basin States (Upper Colorado River Basin Compact, Article III, . 
Paragraph 9, Section 1). The remainder was apportioned for consumptive 
L 
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use in the following percentages: (Upper Colorado River Basin Compact, 









-The Upper Colorado River Basin Compact is found in Appendix 0, Section 
0-2. 
The Mexican Water Tr eaty - In 1944 the State Department undertook 
negotiations with Mexico for a treaty to encompass the Rio Grande, 
Tijuana, and the Colorado Rivers, which lie partially in each country. 
Under the Mexican Water Treaty, ratified by the US Senate and made effec-
tive in 1945, the United States is obligated to deliver to Mexico 1.5 
million acre-feet annually in the limitrophe section of the Colorado 
River (that stretch where the Colorado River is the boundary between the 
United States and Mexico), and some additional quantities if available. 
In cases of serious droug~!, or significant failure in the delivery 
system, Mexico could receive less than l .5 million acre-feet (Article 
l 5). 
However, "there are some basic disagreements among the various 
states of the Colorado River as to the obligation of each state for the 
release of water to satisfy the Mexican treaty." (Sparks, 1974). In 
fact, there is one contention that the Upper Basin has never admitted 
any responsibility for Mexican Treaty water. Section III, of the Mexican 
Treaty, which deals with the Colorado River , is found in Appendi x 0, 
Section 0-2. 
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8.1.2 Colorado and Wyomings Equitable Share of the Colorado River -
As noted in previous sections, the annual virgin flow of the Colorado 
River during the period 1896 to 1975, at the Compact Point (Lee Ferry, 
Arizona), has varied from 5.6 million acre-feet in 1934 to 24 million 
acre-feet in 1917. For the period of 1906 to 1970, the average virgin 
flow is estimated at 14 . 80 million acre-feet; for the period 1931 to 
1964, the flow averaged only 12.92 million acre-feet per year. 
These f igures have serious ram i fications on the Upper Basins allot-
ment, and consequently Colorado and Wyoming's equitable share. This 
in turn, affects the availability of water from the Colorado River to the 
South Platte basin. The Department of the Interior, in its 1975 Westwide 
Report, states that 5.8 million acre- feet is the assured amount remaining 
for use in the Upper Basin under adverse runoff conditions , after it has 
met its obligation to deliver 7.5 million acre-feet to the lower basin 
in each 10 years, and if it is required to contribute 750,000 acre-feet 
annually toward meeting the Mexican Water Treaty Obligation. Commenting 
on this report through its State Engineer, S. E. Reynolds (1976) , New 
Mexico contends that it is- their position that the assured annual 
consumptive use for the Upper Basin is no less than 6.3 million acre-feet 
annually . 
In 1976, the Colorado Water Congress resolved to urge legislative 
action for a re - interpretation of the Colorado River Compact. In the 
interest of upper basin water users, especially in Colorado, they 
expressed concern over interpretations of the compact that do not" 
divide the flow of the river equally between the upper and lower basins 
but rather guarantee an annual average flow of 7,500,000 acre-feet to 
the lower basin ... " (Sparks, 1974). 
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In addition to the disagreement over the interpretation of the 1922 
Compact and the Mexican Treaty, there are two other uncertainties whi ch 
probably will loom larger in future years. These are: the perfection 
of Federal Reserve , and Indian Water rights. 
Some tribes of the western Indian Nations are currently initiating 
litigation reiative to their rights to the Colorado River- System. 
According to the Westwide Study, "although it is difficult to predict 
the specific rulings in the many facets of Indian water rights court 
proceedings, it seems likely that through some means water to meet 
legitimate water requirements for Indian reservations will become 
available. 11 (US Department of the Interior, 1975). 
The consumptive and non-consumptive needs of water on public lands 
is also a future uncertainty. These demands cover a broad spectrum of 
uses such as improving the forest environment and providing sustained 
timber yields; livestock grazing; wildlife and fisheries conservation 
and management; recreation, domestic, mun icipal, and administrative site 
consumption; firefighting and fire prevention; wilderness preservation; 
flood and soil erosion control; and preservation of aesthetic and other 
public values. 
Urgent and critical energy requirements have raised questions about 
the responsibility of the federal government to provide or reserve water 
for development of the mineral reserves located on both public and on 
private lands where the federal government has reserved mineral rights. 
The present government policy is to place the responsibility for obtaining 
these water rights on the entity that develops the energy resource. 
The perfection of Indian and Federal Reserve rights in the Colorado 
River Basin will mean that the Upper Basin and therefore Colorado and 
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Wyoming (which in turn effects the South Platte River Basin) will have 
less Colorado River water available for use. However, the specific 
resolution of the problems will come about most likely by the process of 
litigation, vis a vis legislation. Some attorneys feel that the process 
will take 50 to 100 years . 
8. 1.3 Estimates of Colorado 's Unused Share of its Colorado River 
Allotment - According to Mr. Felix Sparks (1974) of the Colorado Water 
Conservation Board, 11 There has been a considerable amount of study 
together with a considerable amount of speculation, concerning the amount 
of water which is still available to the State of Colorado under the 
terms of the Colorado River Compact and the Upper Colorado River Basin 
Compact . The problem with any studies is that no one can actually define 
the precise amount of water to which Colorado is entitled under the terms 
of the compacts. At some future time it appears likely that these 
differences will be taken to the United States Supreme Court for 
resolution . 11 
Acknowledging the problem noted by Sparks, that the terms of the 
compacts may be the subject of future litigation to clarify the appor-
tionments, one can read these documents and interpret them literally for 
a lower limit assessment of Colorado's allocation. This involves also 
making an assumption about the annual flow at Lee Ferry. This is done 
graphically in Figures 8-5 and 8-6, which trace through graphically the 
water allocations based upon compact interpretations for the 1896-1975 
average flow at Lee Ferry of 14,800,000 acre-feet. and for the 1931 -1964 
average flow of 12,920,000 acre-feet respectively. The amount of water 
available to Colorado, from the two compacts and the Mexican Treaty, is 
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seen to be 3,094,650 acre-feet for the former flow assumption, and 
2,121,750 acre-feet for the latter flow assumption. 
Once Colorado 1 s allocation (and Wyoming 1 s) is determined, the intra-
state allocation procedures govern allocation. By present law, in both 
Colorado and Wyoming, the doctrine of prior appropriation determines the 
availability of water. Figures 8-5 and 8-6, based upon 1970 Colorado 
uses, show both east slope diversions and west slope uses as being 
fixed (i.e. , not subject to change with low flows since these figures 
represent uses by senior appropriators). The amount of unused water for 
the high average flow of Figure 8- 5 is 1,321,650 acre-feet; however, it 
is only 348,750 acre-feet for the low average flow of Figure 8-6. 
It should be kept in mind, however, that these 11 unused flows 11 are 
covered several times over by existing conditional decrees. While there 
is doubt as to Colorado 1 s total share to begin with, it is nearly impos -
sible to determine the future status of conditional decrees. In 
Colorado, water decrees are issued without regard to the availability 
of unappropriated water in the source. It is a certainty that many such 
decrees will not develop 1rito actual useage, but existing conditional 
decrees already far exceed any ones guess of Colorado 1 s unused share of 
the Colorado River. 
A similar type of analysis wa s performed by Hansen (1975) based on 
a guaranteed annual consumptive use available to the Upper Basin States 
of 6.3 million acre-feet. He quotes this figure as being determined by 
Tipton and Kalmbach, Inc . during an engineering study entitled, Water 
Supplies of the Colorado River, 1965. Of Colorado 1 s 51.75% allotment 
(3,~34,000 acre -feet) he subtracts 1,828,000 acre-feet as present 
depletions (1975) and 269,000 acre-feet as mainstem reservoir losses 
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to find that this state has 1,137,000 acre-feet of unconsumed water. 
Subtracting from this Colorado's committed Colorado River wa t er to pro -
jects presently under way, 432,000 acre- feet (does not include potential 
depletions of Indian water rights presen t ly not in use) he arrives at 
705,000 acre-feet as available for future development and export. Hansen 
notes that all of this water is covered under conditional_ decrees. This 
amount coincides approximately with an assessment by Felix Sparks (1974) 
who states "there is at least 800,000 acre-feet of water available to 
Colorado on an annual basis which is not now being used although several 
times this volume of water is included in existing conditional decrees. 
This is true under the most restrictive interpretations of the available 
allocations under the interstate compacts and Mexican water treaty." 
Whatever the case, this presently unusued water is the prime source of 
future foreign water supplies for the Colorado portion of the South 
Platte as well as other River Basins in Colorado. At the same time it 
must be realized that it is also the prime source of water supplies for 
further development of Colorado ' s west slope . 
8. 1.4 Es timate ' of Wyoming ' s Unused Shar e of its Colorado River 
Allotment - According to Hansen (1975), present depletions (1975) of 
Colorado River Basin water in Wyoming are 323,000 acre-feet and main-
stem reservoir losses, 73,000 acre-feet. Based on the 6.3 million acre-
feet available to the upper basin, of Wyoming 14.00% allotment (875,000 
acre-feet), it still has 479,000 acre-feet of unconsumed Colorado River 
water . However, Wyoming has a total of 292,000 acre-feet of this 
comm i t ted to the Cheyenne-Laramie, Lyma n, Savery-Park Hook, Fontenelle 
M & I, and Sees kadee Projects (Hansen, 1975). This leaves Wyoming with 
187,000 acre- feet of Colorado River water for future development and 
export . 
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8.1.5 Transbasin Diver sion f rom the Colorado River - The Colorado 
River is a prime source of additional water for the growing agrometro-
politan regions within each of the seven states included in the basin. 
These regions are: Albuquerque-Santa Fe in New Mexico, the Front Range 
in Colorado, Cheyenne in Wyoming, the Wastach Front in Utah , Las Vegas 
in Nevada, Los Angeles and the Imperial Valley in California, and 
Phoenix-Tucson in Arizona . Figure 8-7 summarizes the present and future 
transbasin diversions from the Colorado River. A large portion of these 
diversions will go to the agro-metropolitan areas mentioned . The diver-
sions to the Phoenix-Tucson region via the Central Arizona Project, which 
will amount to 1.2 mil lion acre-feet annually, is not indicated because 
they are a part of the basin (i.e., the Gila River drainage). 
The water diverted to the South Platte River basin from the Colorado 
River basin comes from the high elevation portions of the mainstem and 
tributaries along the Continental Divide . Figure 8-8 shows the present 
diversions (along with those from the North Pl atte River basin) and the 
tirbutaries involved . They include: the Colorado River mainstem , the 
Fraser River , Williams For-k River, Blue River, Eagle River, and the 
Little Snake River . Of interest also to complete the perspective of 
these high el evation diversions (but which is not a part of the present 
study) is the Fryingpan River which is the main source of water for the 
Fryingpan-Arkansas Project . The Charles H. Boustedd Tunnel and 
Turquoise Lake, shown in the lower portion of Figure 8-8 are components 
of this proj ect. 
The historical diversions from the Colorado River, above the 
Gunnison River, are seen in Figure 8-9 to the year 1957. Ta bl e 8-1 
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~: ~~~~;: ~:!~~ f~:::::l 
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Figure 8-9: Transbasin Diversions from the Colorado River Basin above 
the Gunnison River in Colorado for the Water Years 191 4-75 
( Iorns, et.al., 1965) 
,-. 
Table 8-1 1970 Transbasin Diversions from the Colorado Portion of the Colorado River Basin to Other River 
Basins in Coloradol/ 
Dlve rs io1\ 
TO Pu\TTE RIVER BASIN 
090LOOOO Grand Rive r ditch . .. ... . 
09012000 Eureka dit ch . . .. . ..•. .. • 
090l3000 Alva B. Adams tunnel. . .. 
09021500 Be rthou d Pas s dit ch • •.•• 
09022500 Mo ffat ...,ater tunne l .... . 
09046000 Boreas Pass ditch ... . . . . 
09050590 Haro ld D. Robe rts tunn~l 
Tota 1 .. ,., .... . ... .. ... . ....... . 
TO ARKANSAS RIVER BASIN 
09042000 Hoosler Pass t unnel. . . .. 
0906 1500 Col umb in e ditch ...•.... . 
09062000 E"i ng d l tch ... ... •. . . .•• 
0906 2500 Wurtz dit ch .. ... .• . .... • 
090oJiOO Homestake tunne l . .. .. .. . 
09073000 Tuin La kes tunnel ..... ,. 
09077500 Busk-lvanhoe tunnel . ... . 
09ll5000 La rkspur d i tch . .• , • . •.. . 
Total ...... , .. . , ... . . . ....... , .. 
TO RIO CRA.~OE BASIN 
09118200 To rbe l l ditch .. .... ... . . 
09121000 Ta bo r dit ch .... . .. . .... . 
09)41000 Treasu re Pass ditch .... . 
09 347000 Piedra Pass ditch .. . ... . 
09 348000 Sq uaw Pass ditch .• . ...•• 
09351 000 fu chs ditch ............ . 
09351500 Raber-Loh r d itch ..•• .. .. 
Total ...... . . ·.,. , ... ..........• , . 
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. ..!./United States -Geological Survey, 1970. This table does not include diversions through the Vidler Tunnel 
(to the South Platte River Basin) or the Charles H. Boustead Tunnel (to the Arkansas River Basin) as they 
came on line in 1971 and 1972 respectively. Jones Pass Tunnel diversions to the South Platte Basin are 
brought back under the Continental Divide and to the Moffat Project Collection facilities via the Vasquez 
Tunnel. These diversions are included in the Moffat water tunnel imports. 
2/Does not include 3,370 ac-ft of Colorado River water diverted into the South Platte Basin through the 
- Arkansas River Basin via the Homestake Tunnel and the Aurora Homestake Pipeline. 


















the South Platte, Arkansas, and Rio Grande River basins, showing the 
monthly amount through each diversion structure. Not listed are the 
Continental Div ide Ditch and the Cheyenne Tunnel as they divert from the 
Colorado River Basin in Wyomi ng. No records of diversion by the Conti-
nental Divide Ditch are available. However , their magnitudes may be 
inferred as its appropriation permits are for 13 . 75 cfs dated 1902 and 
1905, (United States Geological Survey, 1954). Cheyenne Tunnel diver-
sions are exchanged for North Platte River water which is impor ted to 
the Wyoming portion of the South Platte River basin . 
The seven sub-basins, shown in Figure 8-8 encompass a total drainage 
area of 2,835 square miles . The aggregate average annual runoff amounts 
to 1,642,309 acre- feet (Appendix A, Section Al. All of these sub-
basins are located in Colorado except the Little Snake, which drains 
portions of both Colorado and Wyoming. 
The South Platte River basin presently receives from these sub-
basins an average of 351,724 acre- feet per year, which represents 94.26 
percent of its water supply from other basins . The collection of facili -
ties presently transporting Colorado River water to the South Platte 
River basin (within both Colorado and Wyoming) consists of four ditches , 
eight tunne l s, two pipelines; these structures are complimented by 
extensive co l lection, storage and distribution facilities . 
8.1.6 Colorado and Wyoming Water Laws Pertinent to Diversions from 
the Colorado River Basin - The various interstate and international com-
pacts and treaties governing the use of the Colorado River do not spell 
out limitations on in-state exports from this basin. The matter of 
where this water i s used is within the jurisdication of these states and 
subject to their individual water laws . Portions of Colorado and Wyoming 
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lie within both the Colorado and South Platte River Basins. Therefore, 
the use of the Colorado River water allotments by these states, within 
the South Platte River Basin, will be subject to their respective water 
laws. 
Generally, in both Colorado and Wyoming, if the water within a river 
basin is unappropriated, it may be exported to other river basins provided 
no harm is done to downstream appropriators. However, an exception con-
cerning the City of Denver is made through the Blue River Decree [The 
City and County of Denver vs. the Northern Colorado Water Conservancy 
District, 1954, (276 p. 2d 992)]. By this decree, Denver is mandated to 
use her South Platte River basin supplies to their fullest extent before 
diverting Colorado River Basin water from the Blue River . 
In Colorado, if the water of a river basin is appropriated, changes 
in place of use is a well recognized right. Also the water may be pur-
chased. However, only the average annual consumptive use may be exported 
as downstream users have a vested right to the historical return flows. 
In Wyoming, if the water is already appropriated, there must be an appeal 
to the l~yoming State Engineer to change the place of use, i.e., exported . 
As in Colorado, only the historical consumptive use of the right may be 
exported. 
8.2 The Colorado River-Mountains Sub-basin 
The term "Colorado River-Mountains Sub-basin" is the designation 
given in this report to the drainage area of the uppermost reach of the 
mainstem of the Colorado River from its headwaters on the western edge 
of the Continental Divide to gagin station #09034500, at Hot Sulphur 
Springs. The area of the sub-basin is 540 square miles. The tributary 
Frazer River drainage above gagin station #340, at Granby, is excluded 
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in the designation. Figure 8-10 shows the sub-basin in proximity to 
other drainages, i.e., the North Platte and South Platte River basins, 
as well as the other uppe r tributaries to the Colorado River. 
8.2. l Surface Water Supply - The high elevation precipitation in 
the sub-basin on the 13,000 foot mountain ranges averages 40 inches per 
yea r . At the lower elevations within the sub-basin precipitation drops 
to approximately 16 inches per year, (National Oceanic and Atmospheric 
Administration, 1974). ,:he principal form of precipitation is snow 
derived from winter storms moving eastward from the Pacific Ocean. The 
orographic effect of the Continental Divide generally causes the highest 
snowfa ll on the western slopes. The surface water supply of this sub-
basin is derived principally from the spring runoff of the winter snow 
pack. Although there are summer rains the amount of rainfall usually is 
not sufficient to produce signficant runoff (McCain, Jarrett, 1976). 
The average annual native surface water supply of this sub-basin is 
esti mated in Appendix A, Table Al-1 as 378,474 acre-feet per year, based 
upon records of the USGS gaging station #09034500, at Hot Sulphur Springs, 
given in Appendix C, Tabl~-C2-l. The streamflows in Table C2-l were 
adjusted for irrigation in the sub-basin and for the flows of the Fraser 
River. Table Al -1 shows the adjusted flows. About 5,000 acres of land 
are irrigated in the sub-basin. 
The 1970 native surface water supply of this sub-basin is estimated 
to have been 491,7 43 acre-feet, or 110 . 9% of average (Table A2-2) . The 
native surface water supply available to this sub7basin during the 1953-
1956 four year drought period is estimated to average 234,767acre-feet 



















Figure 8-10: Schematic of the Colorado River-Mountains 
Subbasin . 
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8.2.2 Transbasin Diver sion Structur es - Three transbasin diversion 
structures export water from the Colorado River-Mountains sub-basin; they 
are the Grand River Ditch, the Eureka Ditch, and the Alva B. Adams Tunnel. 
All carry water to the South Platte River Basin. There are no imports of 
water to this sub-basin. 
The Grand Ri ver Ditch - The Grand River Ditch is the oldest operating 
transbasin diversion between the Colorado and the South Platte River 
Basins. The structure intercepts the very high altitude runoff just 
under and along the west side of the Continental Divide and transports 
the water collected across the Continental Divide via La Poudre Pass, at 
an elevation of 10,190 feet, discharging into Long Draw Reservoir on the 
Cache La Poudre River. The North Feeder of the Grand River Ditch is 15 
miles long, winding around the East Slope of the Never Summer Mountains; 
it has collection points on Baker Gulch and Red Gulch and on Mesquito, 
Lost, Big Dutch, Little Dutch, Saw Mill , Lulu, Lady, and Bennett Creeks . 
The South Feeder of the Grand River Ditch is 2 miles long and it diverts 
from Specimen Creek. The water rights for this ditch total 524.6 cfs 
(Johnson, 1976). 
Construction on this ditch began in 1890. It was generally cut by 
hand into steep hill sides with the excavated material used to form the 
lower or outside bank. The first water was diverted in 1892. By 1908 
the North Feeder was almost half comolete , extending to Dutch Creek. 
Long Draw Reservoir was compl eted in 1929 with a capacity of 4,400 acre-
feet. The North Feeder was further extended in the 1930's. In 1975 
parts of the Ditch were lined and the capacity of Long Draw Reservoir 
was increased to 10,800 acre -feet. 
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The average annual diversion through the Grand River Ditch between 
1934 and 1975 was 17,523 acre-feet per year. All records of yearly 
diversions through this ditch since 1896 are shown in Appendix B, Table 
B3-l. 
Prior to 1975, during high runoff years, there was insufficient 
storage capacity to utilize the water right decree to the fullest extent. 
Long Draw Reservoir would fill early in the spring. Because flows in 
the South Platte River Basin would be high then also, demands were 
easily satisfied and since further imports through the Grand River Ditch 
could be neither used or stored they were not allowed . 
Accroding to the U.S . Department of the Interior (1973), the 
recent 6,400 acre- foot expansion of Long Draw and the lining of parts of 
this ditch will increase the yield of the system by about 4,000 acre-
feet annually . In addition, these improvements will provide a longer 
and more effective diversion season by making it easier to transport 
late season flows under the existing water rights. Analyses of the 
records of daily diversions over a 10 year period indicate that in high 
runoff years diversions could increase to the full extent of the 1975 
Long Draw Reservoir storage increase (U .S. Department of the Interior, 
1973). The Grand River Ditch is owned by the Water Supply and Storage 
Company. There is also the possibility that storage in Long Draw 
Reservoir will be further increased to capture still more of the high 
runoff year flows legally available under the present rights, of the 
Water Supply and Storage Company (Johnson, 1976) .. 
The Eur eka Ditch - The Eureka Ditch diverts waters from Tonahutu 
Creek, at an altitude of 11,850 feet, to Spruce Creek, a tributary of 
the Big Thompson River. 
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All available records of the yearly diversions through this ditch 
are shown in Appendix B, Table 83-2. The quantity diverted has averaged 
82 acre-feet per year since 1950 . The ditch is presently owned by the 
City of Loveland . The city has expressed a desire to sell it because of 
its deteriorating condition. The National Parks Service would like to 
buy i t in order to revert the land back to its natural state, (Mullinix, 
1976). 
The Alva B. Adams Tunnel and t he Colorado Big Thompson Project - The 
Alva B. Adams Tunnel is the key feature in the Colorado Big Thompson 
project (CBT). The project was constructed by the U.S. Bureau of 
Reclamation. The Northern Colorado Water Conservancy Di strict (NCWCD) 
is the agency which contracts for and distributes the water from the 
project. 
Historical Perspective. The concept of a transbasin diversion 
system capable of delivering large quantities of irrigation water from 
the Colorado River Basin to the agricultural lands in the South Platte 
River Basin originated more than 70 years ago. Several preliminary 
studies for such a project-were conducted; these included a study by the 
State of Colorado in 1889, one by the United States Reclamation Service 
in 1904 and a private study in 1933 (U.S. Depar tm ent of the Interior, 
1959). The condition of chronic water shortage for much irrigated land 
in the basin with drought conditions in the early 1930's, precipitated 
definite action toward a federal project. 
U.S. Bureau of Reclamation studies on what was to become the Colorado 
Big Thomps on pro ject began in 1935. The project was authorized by Con-
gress in 1937 and construction began in 1938. On June 23 , 1947 the 
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first water was diverted through the Alva B. Adams Tunnel after inter-
ruption of World War II . The CBT project was completed in 1957 . 
Project Description . The principal features of the Colorado Big 
Thompson Project are shown in Figure 8-11 . The key west slope storage 
facility is Lake Granby. Willow Cree k Reservoir collects water from 
Willow Creek and pumps water to Lake Granby . Water is pumped from Lake 
Granby to Shadow Mountain Lake , flowing then to Grand Lake, where the 
i ntake for the Al va B. Adams Tunnel is located. Water levels, of both 
Shadow Mountain Lake and Grand Lake are maintained about constant , and 
so these lakes serve the project as "conduits" for CBT water . Green 
Mountain Reservoir, located on the Blue River was built as a part of 
the CBT project to provide replacement storage. From Grand Lake , the 
CBT water flows by gravity beneath the Continental Di vide through the 
13.l mile Alva B. Adams Tunnel to the eastern slope , emerging in the Big 
Thompson River Sub-basin , about 4-~ miles southwest of the town of Estes 
Park . Here this water, at times augmented by Big Thompson River flows , 
is conveyed through canals, conduits, tunnels , regulating reservoirs , 
and hydroelectric power pfants to Horsetooth Reservoir and Carter Lake, 
the principa l east slope storage facilities. The specific faci l ities 
are seen in Figure 8-11 . Water is released from these reservoirs for 
distribution through supply canals to the Cache La Poudre, and Big 
Thompson, Saint Vrain, Boulder and South Platte-Transition and plains 
sub-basins . From these streams the CBT water is then diverted through 
existing canal systems to provide supplemental irrigation water to some 
720,000 acres of land included in the NCWCD service area. 
The project includes 11 major reservoirs having a total capacity 
of almost l million acre-feet . West slope reservoirs of Shadow Mountain, 
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Figure 8-11 : The Principal Features of the Colorado-Big Thompson Project. 
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Grand Lake, Granby, Willow Creek, and Green Mountain (replacement water 
only) have a capacity of 723,400 acre-feet (Simpson, 1976) . East Slope 
Reservoirs of Mary's Lake, Estes Lake, Rattlesnake, Flatiron, Horsetooth 
and Carter have a capacity of 270,940 acre-feet (Simpson, 1976). Table 
8- 2 lists these reservoirs showing their storage limits . In addition, 
the intrastructure includes 27 dams and dikes ranging in .height from 20 
feet to 309 feet; 3 project pumping plants including the Flatiron plant 
which may be operated in reverse as a generating un i t ; 7 hydro-electric 
powerplants , including the Flatiron revers i ble pumping unit, with a 
total installed capacity of 183,950 kilowatts; 130 miles of canals and 
conduits, including the 13. 1-mile transbasin diversion tunnel; and 780 
miles of trans.mission line; and 42 substations. 
Green Mountain Reservoir . The special role of Green Mountain 
Reservoir should be noted. It is located on the Blue River and holds 
146,888 acre-feet of active storage. It was built to capture unappro-
priated spring runoff to provide 52,000 acre-feet for release during CBT 
diversions that would interfere with prior downstream rights, principally 
that of the Shoshone Powef-Plant . The remainder of the capacity was 
intended to provide storage for future municipal and agricultural growth 
in the Colorado River Basin within Colorado. The following discussion 
on the function of Green Mountain Reservoir is from the 1970 NCWCO 
annual report. 
Green Mountain Reservoir on the Blue River was constructed as a 
part of the Colorado-Big Thompson Project as a result of negotiated 
agreements between East and West slope water user interests at the time 
the project was authorized for construction. These agreements became 
the "operating principles" for project operation on the Colorado River 
t 
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Table 8-2 Reservoirs of the Colorado Big Thompson Project (USSR, 1968) 
Total Maximum Range in Storage (acre-feet) 
Capacity Surface 
RESERVOIR (acre feet) Area Maximum Minimum 
(acres) (Dead Storage) 
Green Mountain 154,645 2,130 146,888 7,757 
Wi 11 ow Creek 10,553 303 9,067 1,486 
Lake Granby 539,758 7,260 465,568 - 49,467 
Shadow Mountain- 18,369 1,853 17,863 5061' 
Grand Lakes 
Mary's Lake 927 42 887 42 
Lake Estes 3,068 185 2,659 409 
Pinewood Lake 2, 181 97 1 , 765 416 
(Rattlesnake) 
Flatiron 760 47 635 125 
Carter Lake 112,230 1 , 144 108,924 3,306 
Horsetooth 151,752 1,873 143,486 8,266 
Project total 994,243 14,933 897,742 71 , 780 
1/Shadow Mountain Lake only 
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and were so described in a Synopsis of Report on the project adopted by 
the U.S . Senate in 1937 as 11 Senate Document Number 80 , 75th Congress. 11 
Green Mountain Reservoir is the key to successful fulfillment of these 
operating principles. It serves three vital functions of special 
inte rest to water users on both sides of the Continental Divide. Of 
pri mary significant to District water users , the reservoir provides 
52,000 acre- feet of replacement water to protect the project's diversions 
at Granby and Willow Creek reservoirs . Some of the water that is 
physically available for diversion through Adams Tunnel would have to 
be by- passed in favor of senior, downstream appropriators, if it were 
not for this replacement storage. A second function that is little 
understood by District water users and little appreci ated by water users 
on the Colorado River, is the 100,000 acre-feet of compensatory storage 
provided for the benefit of West slope appropriators. At no cost to 
them, irrigators and domestic water users on the Colorado River below 
Green Mountain may use releases of this water to fill natural shortages 
of streamflow. This water supply would not now be available to them 
without the Colorado-Big Tnompson. All water released from the reservoir 
is used to produce hydroelectric energy, and this is the third man func-
tion of Green Mountain. The hydropwer thus produced, together with power 
generated at the other power plants on the East Slope, is sold; and 
revenues therefrom are used to repay project construction and operating 
costs not assigned to the District for repayment. 
Project Yields . The original studies and the 1937 report on the 
Colorado-Big Thompson Project anticipated an average annual yield of 
310,000 acre-feet of water based on the 1900-1936 period of study . 
Later studies made for a 1952 report indicated the yield would be 257,700 
! 
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acre-feet annually during a climatic period similar to the years 1920 
through 1947. This latter period is considered to be more representative 
of long range conditions (U.S. Department of the Interior, 1959). 
The existing features of the CBT project were designed for an 
average annual diversion of 310,000 acre-feet. The annual diversions 
from the Colorado River Mountains sub-basin through the Alva .B. Adams 
Tunnel have averaged 227,626 acre-feet since the completion of its east 
slope storage facilities in 1957. Willow Creek has been the source of 
35,558 acre-feet of the CBT supply while the remainder, 192,068 acre-
feet, has come from the mainstem of the Colorado River. All records 
of the yearly exports through the Alva B. Adams Tunnel since its 
initial diversion in 1947 are shown in Appendix B, Table 83-3. 
The 52,000 acre-feet of replacement storage provided at Green 
Mountain Reservoir in accordance with the East slope--+Jest slope agree-
ments formalized in Senate Document 80 was established as the quantity 
of replacement storage needed to permit average annual diversions of 
310,000 acre-feet through Adams Tunnel. So far, however, the watershed 
above the project collectT6n system has produced an average divertable 
quantity of only 249,635 acre-feet. This means that there is at present 
60,365 acre-feet of average diversion capacity in the system which is 
not being used and for which replacement storage has already been pro-
vided (NCWCD, 1970). 
The average annual 11 system loss '' of the CBT project, which includes 
evaporation and seepage losses from all its reservoirs and canals, as 
well as east slope water deliveries wh ich exceed the amount ordered, is 
approximately 40,000 acre-feet per year (NCWCD, 1970, 1975). Table 8-3 
;J 
shows the 1970 CBT project deliveries to the South Platte River Basin. 
l 
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Table 8-3 Colorado-Big Thompson Deliveries to the South Platte River 
Basin as Ordered and as Measured for 1970 (NCWCD, 1970). 
Ordered Delivered Over 
Delivery Point Acre-feet Acre-feet Delivery % 
Cache La Poudre River 67,288 68,122 894 l.3 
Big Thompson River 35,459 35,465 6 0 
Little Thompson River 7,122 7,217 95 1.3 
St. Vrain River 14,725 14,996 271 1.8 
Boulder Creek 6,283 6,575 292 4.6 
Canal Turnouts 21,400 21,524 124 0.6 
Total 152,217 153,899 1,682 l. l 
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These amounted to 153,899 acre-feet. In that water year the Alva B. 
Adams Tunnel brought 204,600 acre-feet of Colorado River water under the 
Continental Divide (United States Geological Survey, 1970b). The dif-
ference, 50,701 acre-feet, went to storage on the East slope. Also in 
1970 wes t slope storage in Wi llow Creek and Granby Reservoirs increased 
by 85,680 acre- feet, (United States Geological Survey, 197Gb) . Replace-
ment released from Green Mountain Reservoir required during the 1970 
water year to offset CST diversions from the Colorado River-Moutains 
sub-basin amounted to 20,677 acre-feet (NCWCD, 1970) . 
Although the impetus for the CST Project was to provide supplemental 
irrigation water to irrigators in the South Platte River Basin there are 
currently a variety of beneficiaries . In addition to providing supple-
mental irrigation water for 720,000 acres of land within the NCWCD, more 
than a dozen municipalities, approximately twenty rural domestic distri-
bution agencies, and many industries own shares of this water 
(Engineering Consultants Incorporated, 1974) . Figure 8- 12 shows the 
trend toward municipal-domestic use of the Colorado-Big Thompson Project 
water since 1957. 
The Windy Gap Project . Presently plans are progressing to develop 
the Windy Gap Project. This project would be an adjunct to the Colorado-
Big Thompson Project, making use of its presently unused capacity to 
store and transport water. This project would divert water from the 
Colorado River-Mountains Sub-basin just below the confluence of the 
Fraser and Colorado Rivers and pump it to Granby Reservoir for storage 
Figure 8- 13 shows the general features of the project while Table 8-4 
provides more specific detailed info rmation regarding sizes of facili-





































Figure 8-12: The Chanqing Character in the Use 
of Colorado-Bi g Thompson Project 
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Table 8-4 Windy Gap Project Features (Simpson, 1976). 
WINDY GAP DIVERSION DAM 
Embankment Section 
Length (ft) 
Volume of fill ( cu yd) 
Service Spillway Section 
Discharge capacity (cfs) 
Length (ft) 
Pao 1 Impounded 
Volume (ac-ft) 













Surge Chamber and Tunnel 
Chamber Length (ft ) 
Chamber diameter (ft) 
CBT-WGP Outlet Works 
Discharge capacity (cfs) 
Outlet Works (B ypa ss Structure) 
Discharge Capac ity (cfs) 75 
160 
No . of 8-ft x 8-ft control gater 
Conduit l ength (ft) 
Conduit diameter (ft) 
Discharge channel l ength (ft) Lengt h of 42-inc h-diameter, 
reinforced-concrete pipe (ft) 
WINDY GAP PUMPING PLANT 
Maximum Discharge Capacity (cfs) 
Installed Capacity (hp) 
Installed Capacity (k~J) 
Maximum Total Dynamic Head (ft) 
Number of 60-cfs Units 
Number of 30-cfs Units 
400 
27,700 



















annually (Simpson, 1976). The project is to be administered by a munici-
pal sub-district of the NCWCD, consisting of the cities of Boulder, Estes 
Park, Fort Collins, Greeley, Longmont, and Loveland. Each city was to 
have equal ownership. However, in 1975 the City of Fort Collins trans-
ferred all of its shares, and the cities of Estes Park and Loveland 
transferred one half of their respective shares of this project to the 
Platte River Power Authority (NCWCD, 1975). 
The Windy Gap project is expected to start deliveries in 1980 . 
Table 8-5 shows the activities involved in the completion of the project 
and the critical dates. As of December 1976, the NCWCD had adhered to 
this schedule, (Simpson, 1976). No further expansion plans for the CBT 
system are envisaged presently by the NCWCD (Reeb, 1976). 
8.3 The Fraser River Sub-basin 
The Fraser River begins at the western edge of the Continental 
Divide at elevations of up to 13,000 feet. It flows north-northwest for 
about 25 miles losing more than 5,000 feet in altitude, joining the 
Colorado River below Granby. Its major headwater tributaries are Saint 
Louis, Vasquez, Ranch, and Cabin Creeks. Its drainage area above USG S 
gaging station 340 near Granby is 285 square miles. Figure 8-14 shows 
the key features of the sub-basin. 
There are about 6,500 acres of irrigated land in this sub-basin 
(US GS, 1964). Two diversion structures export portions of the native 
surface flows of this sub-basin. The most important is the Moffat water 
Tunnel. One diversion structure impo rts water to the sub-basin from the 
Williams Fork River. It is an extension of the collection system of the 
Moffat water tunnel. There are no major reservoirs in this sub-basin. 
( 
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Table 8-5 The Windy Gap Project Schedule of Activities (from NCWCD, 
1975). 
WINDY GAP PROJECT 
Activity 
Submittal of Windy Gap Project, Phase I - Environ-
mental Progress Report 
Su bmittal of Windy Gap Project, Phase I - Evalua-
tion Study 
Approval of development scheme by SUBDISTRICT 
Investigation of possibility of obtaining addi-
- - tional Wi ndy Gap water rights 
Negotiation of engineering (final design) contract 
Establishment of environmental criteria and 
preparation of project description 
Completion of environmental field and office 
studies and submittal of draft of environmental 
assessment report to USBR 
Approval of project operation by the USBR 
Approval of project design by the State Engineer 
Final approval of environmental impact statement 
Award of contract for major electrical and 
mechanical equipment 
Completion of final design, specifications, and 
contract drawings and documents for all civil 
works 
Acquisition of all land required for the project 
Completion by the USBR of design, specifications, 
and contract drawings and docu ments for new outlet 
works for Willow Creek and Windy Gap discharge 
into Lake Gra nby 
A\'.Jard of construction contract for Windy Gap 
Project 
Start of construction by Mountain Parks Electric 
on project power facilities 
Start of project construction 
Start of pump and motor instal lation 
Completion of all projeci const ru ction 
Start of diversi on, pumping and conveyance of 
Windy Gap water for SUBDISTRICT credit 
Critical Path 
Sc hedule Data 
December 31, 1975 
February 13, 1976 
March 12, 1976 
March 31, 1976 
March 31, 1976 
March 31, 1976 
Decembe r 31 , 1976 
December 31' , 1976 
December 31, 1976 
October 31, 1977 
October 31, 1977 
December 31, 1977 
December 31, 1977 
December 31 , 1977 
December 31 , 1977 
March 1, 1978 
April 1 , 1978 
August 1 , 1979 
December 31, 1979 
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8.3.l Surface Water Supply - Annual precipitation in the sub-basin 
ranges from 40 inches per year in the headwaters area to about 16 inches 
in the lower elevation areas (National Oceanic and Atmospheric Adminis-
tration, 1974) . 
Most of the annual runoff occurs during the spring from the melting 
of the winter snowpack. The flows recorded at USGS gaging station #340, 
"Fraser River at Granby, Colorado," are given in Table C2-2. The native 
runoff of the Fraser River is estimated to average 161,144 acre-feet per 
year, Table A2-4 shows how this value was obtained. The 1970 native 
runoff was 190,204 acre-feet, or 118. 03% of average; computations are 
shown in Table A2-5 . The average native runoff during the 1953-1956 
four year drought period was 143,338 acre-feet per year, or 88.9.5% of 
average; computations are shown in Table A2-6. 
8.3.2 Transbasin Diversion Structures - Two transbasin diversion 
structures export water from the Fraser River Sub-basin; they are the 
Moffat Water Tunnel and the Berthoud Pass Ditch. Both divert water to 
the South Platte River Basin. 
Another structure, tne Vasquez Tunnel, imports water from the adja-
cent Williams Fork River via the Jones Pass Tunnel. These tunnels are 
extensions of the collection system which delivers water to the Moffat 
via ter Tunne 1. 
The Mo ffat Water Tunnel - Some 60 years ago Denve r began seeking 
sources of water from the Colorado River . It was clear that the South 
Platte would not be able to supply both the agricµltural uses and the 
growth seen in the City of Den ver. 
In 1921 engineering surveys were initiated, to ascertain possibili-
ties for obtaining water from the Colorado River Basin. Progress was 
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slow, however, due to legal difficulties and financial problems (U.S. 
Department of the Interior, 1959). 
Today the water supply system for Denver includes four transbasin 
diversion tunnels, two reservoirs, and miles of ditches, which serve 
various purposes. Figure 8-15 shows Denver's existing and proposed 
water supply development within the Colorado River Basin. The Moffat 
Water Tunnel was the first of these transbasin diversion structures. 
Figure 8-16 shows the Moffat system in greater detail. The configuration 
of the Williams Fork collection system (i.e., the relationship between 
the Jones Pass Tunnel and the Vasquez Tunnel) should be noted. 
Project Description. On January 3, 1929, the Denver Water Board 
obta ined a 99-year lease on the 6.4 mile, 8 foot diameter pilot bore 
of the Moffat Railroad Tunnel which had been constructed 2 years earlier 
(Denver Board of Water Commissioners, 1969). By 1936, with the assis-
tance of the Federal Public Works Administration, a portion of the pilot 
bore, now called the Moffat Water Tunnel, was enlarged and lined and the 
first water was delivered. At that time the collection system for the 
Moffat ~Jater Tunnel incluaed 3 collection ditches taking water from the 
main stem of the Fraser River immediately below the confluence of Jim 
Creek, and from Vasquez and Ranch Creeks. However, only the first few 
hundred feet of the Ranch Creek collection ditch were used as it was 
still under construction (USGS, 1954). 
By 1950 the Ranch Creek Collection Ditch had extended to the Middle 
Fork of Ranch Creek. The ditch was extended to the North Fork of Ran ch 
Creek by 1959. Also construction had begun about 1950 to extend the 
Vasquez collection Ditch to intercept flows of Saint Louis Creek; this 
was completed by 1959. 
><><>< 
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Figure 8-16: The Moffat Water Tunnel and its Collection System (from the 
USBR, 1959). Note its use of Collection ditches as opposed 
to the impoundment-diversion method of the Alva B. Adams 
Tunnel-CST Project. Storage is rrovided for the Moffat Tunnel 
diversions only on the east slope. 
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Thus by 1959 the Fraser River collection system was 26.5 miles 
long, and included concrete and steel pipes, tunnels, siphons, and 
canals. Some 5.45 miles of the Vasquez collection canal, and Saint Louis 
Creek, were covered so that the system could function d~ring the winter 
(Denver Water Board, 1969). In 1975 the Ranch Creek Collection Ditch 
was extended further to Cabin, Hamilton, and Meadow Creeks; which were 
the last of the untapped tributaries of the Ranch Creek drainage. 
The expansion of the Moffat collection system to include diversions 
from the Williams Fork River Sub-basin began in 1957. A renovation of 
the Moffat Water Tunnel was began then also; it was enlarged to a diameter 
of 10 feet 6 inches, and it was fully concrete lined, with a length of 
6. 1 miles, and it was designed to be operated under pressure. The 
present flow capacity is 1,280 cfs. The intake on the Fraser River side 
has an elevation of 9,091 feet, while the elevation of portal on Boulder 
Creek is 9,205 feet, (Denver Water Board, 1969). 
Since 1940 the Jones Pass Tunnel had diverted water from the 
Williams Fork River to Clear Creek, a tributary of the South Platte 
River. With the completion of the Vasquez Tunnel in 1958, the Jones 
Pass Tunnel was not used for this diversion. 
the Vasquez Tunnel, as shown in Figure 8-16. 
Instead, it was tied into 
The water formerly diverted 
from Williams Fork to Clear Creek, via the Jones Pass Tunnel, was brought 
to the Fraser River via the Jones Pass Tunnel-Vasquez Tunnel system, and 
then to the South Platte basin, via the Moffat Water Tunnel. The history 
of the Jones Pass Tunnel prior to 1958 when it became a component of the 
Moffat Water Tunnels collection system can be found in section 8.4.2. 
The Vasquez Tunnel's entrance portal lies immediately adjacent to the 
Jones Pass tunnels exit portal of 10,310 feet. It has a 7 foot horseshoe 
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section, is 3.4 miles long, and has the capacity to deliver 550 cfs. 
The Vasquez Tunnel lets water into Vasquez Creek at 10,210 feet where 
it is picked up downstream by the Vasquez Collection Ditch. There this 
water is delivered to the Moffat Water Tunnel where, once again, it is 
transported to the South Platte River Basin , this time to South Boulder 
Creek as seen in Figure 8-16. 
From the east portal of the Moffat Water Tunnel the water flows 
down South Boulder Creek to Gross Reservoir. Here it is stored and 
regulated. This reservoir was completed in 1954; its present capacity 
is 43,064 acre-feet (Denver Water Board, 1969). 
Upon release from Gross Reservoir, the water is diverted from 
South Boulder Creek approximately 6 miles downstream at the South 
Boulder Diversion Intake Dam. It is transported to Ralston Reservoir 
through a diversion conduit nearly ten miles long, consisting of six 
siphons, five tunnels and six flume~, plus concrete liquid and unlined 
open channels and canals. 
Ralston Reservoir located on Ralston Creek, was completed in 1937, 
has a capacity of 11,272 acre-feet and is used as a regulating reser-
voi r and serves also as a settling basin (Denver Water Board, 1969). The 
water is delivered from Ralston Reservoir to the Moffat treatment plant 
via two conduits. 
Project Yields. Between 1960 and 1974, the most recent (and 
longest) period when the Moffat water tunnels collection system was not 
in the state of expansion, total exports to the South Platte Ri ver basin 
averaged 54,332 acre-feet per year. The Fraser River-Williams Fork 
split was 49,782 acre-feet and 4,540 acre-feet, respectively. All 
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records of the yearly diversions through the Moffat water tunnel, from 
each of the Fraser and Williams Fork River Sub-basins, since the initial 
diversion in 1936, are shown in Appendix B, Table 83-4. 
Under Colorado water law, if Denver can not put her west slope 
diversions to direct use or storage, they cannot be made. Presently, 
Denvers average annual diversions through the Moffat water tunnel are 
still 51.5% less than the average annual yield of her existing absolutely 
decreed rights within ·the Fraser and Wil liams Fork River Sub-basins. 
With the existing Moffat collection system, these rights are estimated 
to yield 112,000 acre-feet per year on the average and 54,200 acre-feet 
per year during a drought (Denver Water Department, 1975). 
Some of Denver's water that has been brought through the Moffat 
Tunnel has been let out of Gross Reservoir to flow into South Boulder 
Cree k and out of Ralston Reservoir to flow into Clear Creek, where it 
travels to the South Platte River in exchange for water stored in 
Cheesman and Eleven Mile Reservoirs or for direct exchange (U.S. Depart-
ment of Interior, 1959). 
The Federal Court, in-Civil Case No. 2782 (1955) recognized the 
right of Englewood (independent of Denver) to divert up to 19,500 acre-
feet of water annually from the Fraser River sub-basin if the city 
requires and if it can use the water (USBR, 1959). Englewood had 
previously purchased conditional decrees of the Moffat Tunnel develop-
ment company that were held on Hamilton, Hurd, Cabin and Meadow Creeks, 
all tributaries of Ranch Creek. The 1975 expansion of the Ranch Creek 
Collection Ditch, developed in part by Englewood, is the means she will 
use in exercising her right to Fraser River water . Englewood's present 
absolutely decreed water rights, which have priority dates of July 2, 1932, 
431 
are expected to yield about 5,000 acre-feet annually (Denver Water Depart-
ment, 1975 ) . Englewood's intake on the South Platte River is located 
above the Moffat water tunnel project discharge to the Denver Metropoli-
tan Area. Exchanging with Denver for its Ranch Creek water allows 
Englewood to divert South Platte River flows, otherwise available to 
Denver, at this intake. 
Proposed Expansion - The Williams Fork Collection System Expansion 
-
and the Enlargement of Gross Reservoi r - The Denver Water Board has 
plans for the expansion of the collection system of the Moffat Water 
Tunnel. This would divert, on the average, an additional 18,000 acre-
feet per year from the Williams Fork River sub-basin. The rights for 
this water have been conditionally decreed and assigned a priority date. 
The Forest Service is presently preparing an Environmental Impact State-
ment on the project (Robert Fischer, 1976). 
According to Mr . Robert Fischer, Water Resource and Development 
Officer of the Denver Water Board, given the set backs bound to occur 
in such an undertaking, the earliest this expansion could come on line 
is around 1981 while at worst, the latest will probably be 1986 (Robert 
Fischer, 1976). 
There is also a possibility that Gross Reservoirs storage capacity 
will be increased . This will allow additional diversions through the 
Moffat Tunnel by providing storage to bridge the gap between times when 
water is divertable and when it is needed by Denver. However, Mr. Fischer 
reports that the expansion of this reservoir would be an extremely expen-
sive project . The cost per unit vol ume of wate r made available each 
year would be very high relative to other alternatives. 
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The Berthoud Pass Ditch - This ditch, also known as the Church 
ditch, diverts wate r at 11,310 feet in altitude from First Creek, a 
tributary of the Fraser River. It transports this water through 
Berthoud Pass to Hoop Cree k, a tributary of the west fork of Clear Creek. 
The first water was brought through this ditch in 1910 . The amount 
diverted has averaged 615 acre-feet per year. All yearly diversions to 
date by the Berthoud Pass Ditch can be found in Appendix B, Table 83-5. 
The ditch is four miles long and was constructed in 1909 for the impor-
tation of irrigation water. It has a 1902 absolutely decreed direct 
flow rig ht of 43.40 cfs (Denver Water Department, 1975). Presently, the 
City of Golden and the Farme rs Reservoir and Irrigation Company (irriga-
tion water supplier) each own 26.7 cfs of the water rights. No plans 
for expansion are underway and no conditional decrees for more water 
have been sought (Davison, 1976). 
8.4 The Williams Fork River Sub-basin 
8.4 . l Surface Water Supply - The Williams Fork River sub-basin 
encompasses a drainage ar~~ of 184 square miles, above gaging station 
#09937500, 11 \~illiams Fork near Parshall, Col orado ." The gaging station 
is located 6.3 miles upstream from the confluence of the Williams Fork 
River with the mainstem of the Colorado River . Figure 8- 18 shows the 
stream in relation to other tributaries of the Upper Colorado mainstem. 
Figure 8-17 is a schematic of the sub-basin showing its major features . 
The stream originates on the western edge of the Continental Divide 
sharing this common boundary with the South Pla tte River basin. From 
elevations attaining 13,375 feet, the Fraser River flows North -Northwest 
for about 35 miles, losing more than 5,500 feet in altitude. Its major 
headwater tributaries are its South Fork , and Bobtail, and Darling Creeks. 
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Figure 8-17 : Schematic of the Williams Fork River Subbasin 
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There are approximately 1,300 acres of irrigated land above the 
gaging station (USGS, 1974). There is one diversion structure which 
exports the native surface water of this sub-basin, the Jones Pass 
Tunnel; discussed in the previous section. There are no diversion struc-
tures importing water to this sub-basin from foreign drainages. One 
storage feature, the Williams Fork Reservoir, is located _on the stream, 
below the gaging station. It was built to provide replacement water for 
diversions through the Jones Pass Tunnel. 
The precipitation in the headwaters area of the Williams Fork River 
average 40 inches per year and about 16 inches per year in its lower 
elevations, (r~a tional Oceanic and Atmospheric Administration, 1974). 
The surface water supply of this sub-basin is derived principally from 
snowmelt in the spring. The flows recorded at the USGS gaging station, 
#09037500, 11 Williams Fork near Parshall, Colorado," are seen in Table 
C2-3. From these records the average native surface waters of the 
Williams Fork River sub-basin is estimated to be 109,909 acre-feet per 
year; computations are shown in Table A2-7. The 1970 surface water 
supply of this sub-basin 1s estimated in Table A2-8 to have been 114,452 
acre-feet or 104. 13% of average. The native surface water supply avail-
able to this sub-basin during the 1953-1956 four year drought period is 
estimated to average 70,573 acre-feet per year or 64.21 % of average; 
computations are shown in Table A2-9. 
8.4.2 Transbasin Diversion Structures - The Jones Pass Tunnel is 
the only transbasin diversion structure which exports water from the 
Williams Fork River sub-basin. It delivers water to the Clear Creek 
sub-basin of the South Platte River basin. There are no imports of 
water to this sub-basin from other river drainages. 
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The Jones Pass Tunnel - The Jones Pass Tunnel, also known as the 
AKA August P. Gumlick Tunnel and as the Williams Fork Tunnel, was con-
structed during the period 1936-1940 by the Denver Department of Parks 
and Improvements. It was intended to provide dilution water for the 
Sou th Platte River below a sewage disposal plant then being constructed. 
However, certain associated features, principally a regulatory reservoir 
on Clear Creek, were never constructed . Litigation developed over the 
White Cap Canal, another project feature, which wou ld have diverted the 
water from Clear Creek to the South Platte River (United States Bureau 
of Reclamation, 1959). Consequently, the tunnel has never been used for 
its intended purpose but has been used by the Denver Water Board in con-
junction with the Vasquez and the Moffat Tunnels since 1959. 
The west por,tal of the Jones Pass Tunnel is 10,400 feet while its 
east portal is 10,313 feet; it crosses the continental divide under 
Jones Pass. The tunnel bore of 2.9 miles was completed in 1940; it was 
lined in 1957 . The capacity is 550 cubic feet per second, which is 
equivalent to 1,091 acre-feet per day through a seven-foot horseshoe 
type cross section (Denver-Board of Water Commissioners, 1969). 
The collection system for the tunnel is in the upper drainage of 
the Williams Fork River. Water is diverted into the tunnel and flows 
by gravity into the West Fork of Cl ear Creek in the South Platte River 
basin. 
To efficiently operate the Williams Fork collection system without 
harming downstream prior appropriators, replacement water storage was 
required . This was accomplished by the construction of Williams Fork 
Reservoir in 1938 on the Wil liams Fork River, two miles above its 
confluence with the main stem of the Colorado River . By storing 
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unappropriated spring runoff, Jones Pass Tunnel could divert essentially 
at will knowing that calls on the river could be met by equal releases 
from this reservoir. The Williams Fork Reservoir was enlarged in 1956-
1959 from 7,180 acre-feet to 96,822 acre-feet. It now functions as a 
replacement reservoir exchanging water for Denver Water Board Diversions 
in other parts of the Colorado River Basin as well. 
The Vasquez Tunnel was completed in 1958, and since 1959, it has 
collected all of the Jones Pass Tunnel diversions and transported them 
back across the Continental Divide to the Fraser River Sub-basin. There 
this water flows down a tributary of the Fraser River, Vasquez Cree k, to 
a collection ditch which connects to the Moffat water tunnel. The 
Moffat Water Tunnel then brings this water back into the South Platte 
River Basin, via South Boulder Creek. These two tunnels are now con-
sidered a component of the collection system of the Moffat water tunnel, 
as noted in the previous section. 
Since its initial diversion in 1940, the Jones Pass Tunnel has 
exported an average of 5,510 acre-feet annually. All yearly diversions 
to date by this tunnel can- be found in Appendix B, Table B3-6. 
Prior to 1959, most of the water diverted by the Jones Pass Tunnel 
was exchanged for South Platte River water that had been stored by 
Denver out-of-turn in Cheesman or Elevenmile Canyon Reservoirs. Pres-
ently, the Denver Water Boa rd has plans to expand the Jones Pass Tunnels 
Collection System (See Section 8.3.2). 
8.5 The Blue River Sub-basin 
8.5. 1 Surf ace Water Supply - The Blue River encompasses a drainage 
area of 511 square miles above gaging station #09053500, 11 Blue River 
above Green Mountain Reservoir, Colorado . 11 This gaging station is 
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located approximately 18 miles upstream from the confluence of the Blue 
River with the mainstem of the Colorado River. 
Originating of the western edge of the Continental Divide, the Blue 
River shares common boundaries with both the South Platte and Arkansas 
River Basins. From elevations in excess of 14,000 feet, the Blue River 
flows North- Northwest for about 35 miles, losing more than 6,000 feet in 
altitude. Its major headwater tributaries are Straight Creek, and Ten-
mile Creek, and the Snake River. 
There are approximately 4,000 acres of irrigated land in this sub-
basin (USGS, 1971) . There are seven diversion structures which export 
the native surface flows of this sub-basin to both the South Platte River 
basin and Arkansas River basin . There are no major imports of water to 
this sub- basin. Dillon and Green Mountain Reservoir are two storages 
features of the sub-basin . Dillon Reservoir is a component of Denvers 
Harold D. Roberts Tunnel collection system. Green Mountain Reservoir 
was built to provide replacement water for diversions from the Colorado 
River via the CBT project. 
The precipitation in the headwaters area of the Blue River averages 
40 inches per year and about 16 inches per year at the lower elevations 
(National Oceanic and Atmospheric Administration, 1974). 
The surface water supply of this sub-basin is characteristic of all 
the high mountain tributaries of the upper Colorado River. Run-off 
occurs mostly during the spring melt of the winter snows. The native 
surface water supply of the Blue River Sub-basin can be estimated from 
the flows recorded at the USGS gaging station at its mouth, 11 09053500, 
11 Blue River above Green Mountain Reservoir, Colorado. 11 These records 
are summarized in Table C2-4. Using these data in Table A2-10, the 
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average native surface water supply of the Blue River sub-basin is esti-
mated to be 323,481 acre-feet per year. The 1970 surface water supply 
of this sub-basin was 399,512 acre-feet or 123.50% of average; compu-
tations are seen in Table A2-ll. The native surface water supply during 
the 1953-1956 four year dro ugh t period averaged 271,789 acre-feet per 
year, or 84.02% of the long term average; compu tations a~e given in 
Table A2-12. 
8.5.2 Transbasin Diversion Structures - The first foreign water 
supplied to the South Platte River basin came from the Blue River. In 
1860 a transbasin diversion ditch was constructed to provide water for 
mining in the area around Fairplay (Radosevich et al., 1976). While it 
appears that this ditch was reopened and extended in 1912 to provide 
water for Denver (Radosevich et al., 1976) no records of its diversions 
or final demise can be found. 
Six other transbasin diversion structures have, at one time or 
another, exported water from the Blue River to the South Platte River 
basin; these include the East Hoosier Pass Ditch the West Hoosier Pass 
Ditch; the Boreas Pass Ditch, and the Vidler, Harold D. Roberts, and 
Hoosier Pass Tunnels. The East and Wes t Hoosier Pass Ditches have been 
closed but all others remain active. Figure 8-18 is a schematic diagram 
of the sub-basin showing its major features. 
In addition, the Blue River Sub-basin has supplied water to the 
Arkansas River Basin. This was done through the Freemont Pass Ditch 
until the water right was put to use within the BJue River Sub-basin 
instead. 
There is one minor diversion structure importing water to this sub-
basin, it is for mining development along Tenmile Creek. It brings 
GrNn Mountain 
Aeaerv<»r (CST Project) 
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Figure 8-18: Schematic of the Blue River Subbasin 
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water in from Robinson Reservoir (capacity 2,520 acre-feet) in the Eagle 
River Sub-basin. No records of the diversions are available (USGS, 
1954). 
The Vidl er Tunne l - The Vidler Tunnel diverts water from Peru 
Creek, a tributary to the Snake River. The tunnel is approximately ten 
feet in diameter and 15 miles long. It brings water under Argentine 
Pass to Leavenworth Creek, a tributary to South Clear Creek in the 
South Platte River basin. 
The tunnel is owned by the Vidler Tunnel Corporation in Boulder 
which was incorporated in 1964. They have secured a absolutely decreed 
right yielding approximately 400 acre-feet of water per year from the 
Snake River drainage and have filed conditional decrees for additional 
water. The corporati on presently has commitments for delivery of 100 
ac re-feet of water to the West Slope, leaving approximately 300 acre-
feet for importation to the South Platte River basin annually 
(Mor1e1and , 1976 ) . 
The first diversions through this tunnel were in 1971; they have 
averaged 48 acre-feet per-year. All records of the yearly diversions 
are shown in Appendix B, Table 83-7. The east slope contract of the 
Vidler Tunnel corporations is with Saint Mary's Glacier i~ater and Sani-
tation District (Mor1e1and, 1976). 
The Sheephorn project, also known as the Vidler Project, has been 
proposed by the City of Golden and the Vidler Tunnel Water Company to 
increase diversions through this tunnel. Present.ly they are seeking a 
preli minary permit from the Federal Power Commission to conduct a three 
year feasibility study of the project to determine how much the project 
would cost and how much water it could supply (Morleland, 1976). 
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In articles on September 9, and May 13, 1976, the Steamboat Pilot 
of Steamboat Springs, Colorado reported that Sheephorn project facili-
ties would be built on the Colorado River, Blue River, Muddy Creek, 
Sheephorn Creek, Piney Cree k, Rock Creek, Yampa River , Fishhock Creek, 
Morrison Creek, Service Creek, Silver Creek and tributary streams. It 
would include the construction of seven major darns and reservoirs with a 
combined storage capacity of 666,800 acre-feet, two hydroelectric power 
.. 
plants with a total generating capacity of 62,000 kilowatts ; seven 
pumping stations; 60 miles of water transmission tunnels; 130 miles of 
pipeline, and about 24 sma ll dams and dikes for diverting and regulati ng 
water flows. It was also reported that, 11 no action on the water rights 
involved has taken place other than the initial filings heard in water 
court at Glenwood Springs, November 21, 1975. The applicant does not 
own any of the lands it contemplates using for the project and indicates 
that negotiation for private lands has been 'fruitless' to date. 11 
(Steamboat Pilot, May 13, 1976) . The Vidler Tunnel company reserves 
for itself the right to sell the Sheephorn Project water to private 
corporations, quasi -munic1pal corporations, municipal corporations and 
persons, in order to provide revenue to pay for the project. While the 
Steamboat Pilot said that the specific quantities and destinations of 
the water to be diverted east of the Continental Divide had not been 
mentioned by the developers, it noted that under a contract between 
Golden and the Vidler Tunnel Company, Golden would receive at least 
5,000 acre-feet of this developed water per year . . 
A conservation with Mr . Roland Fischer of the Colorado River Water 
Conservation District yielded the infonnation that the Sheephorn Project 
Developers have filed with the courts to deliver 500 cfs, which is 
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equivalent to approximately 1,000 acre-feet per day or nearly 365,000 
acre-feet per year to the East Slope. The water developed by this pro-
ject would not necessarily be exported to the East Slope via the Vidler 
Tunnel. Instead, this water could be legally transferred, by exchange, 
to an existing trans-basin diversion projects collection system for 
export (~oreland, 1976). 
The Harold D. Roberts Tunnel - As part of their overall comprehen-
sive planning involving diversions of water from the Colorado River 
basin, Denver has for many years worked on pla~s for bringing water from 
the headwaters of the Blue River. This was also the heart of a Bureau 
of Reclamation plan that was huge in scope and concept, the Blue-South 
Platte Project. This project involved an extensive 132 mile collection 
system in the Eagle, Piney, Blue, and Wil liams Fork River Sub-basins, 
five west slope reservoirs, and an 18.4 miles Montezuma Tunnel under the 
Continental Divide. The Blue-South Platte Project would have imported 
an average of 430,000 acre- feet per year and though hydroelectric plants 
generated more than one billion kilowatt-hours of electric energy 
annually (USBR, 1959). · 
Inasmuch as that project was never approved, Denver went ahead with 
its own plan and commenced construction in 1946 on what is now known as 
the Harold D. Roberts Tunnel . In October 1955 the Blue River Decree was 
entered by the United States District Court for the District of Colorado 
in Consolidated Cases Civil Nos. 2782, 5016, and 5017. This decree 
recognized the right of Denver to bring water from the Blue River sub-
basin under certain conditions (United Sta tes Bureau of Reclamation, 
1959). 
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Project Description. Dillon Reservoir with a capacity of 254,036 
acre-feet impounds water draining from the Blue River and its tributaries 
upstream. This reservoir, completed in 1963, necessitated the relocation 
of the town of Dillon, as well as various other structures. It is 
located at the confluence of the Blue and Snake Rivers and Tenmile Creek. 
The west portal of the Harold D. Roberts Tunnel lies opposite Dillon 
Dam, at the base of Dillon Reservoir at an elevation of 8,845 feet. The 
tunnel is 23.3 miles long and has a diameter of ten foot three inches. 
It is fully concrete lined and is designed to be operated under pressure. 
When Dillon Reservoir is full the capacity of the tunnel is 1,020 cfs 
(Denver Water Board, 1969). The tunnel delivers water at an elevation 
of 8,667 feet to the North Fork of the South Platte River. 
Project Yields. Diversions thro ugh the Harold D. Roberts tunnel 
began in October of 1963. Deliveries to the South Platte River basin 
have averaged 31,586 acre-feet per year; however, 1,645 acre-feet of 
these can be attr ibuted to infiltration from groundwater. All records 
of the yearly transbasin diversions through this tunnel to date are 
shown in Appendix B, Table-B3-8. 
Under Colorado water if Denver cannot put her west slope diversions 
to use or to storage, they cannot be made. A further constraint, imposed 
by the Blue River Decree, is that Denver must use her endogenous South 
Platte River supplies to their fullest before diverting water from the 
Blue River. Presently, the average annual diversions through the 
Harold D. Roberts Tunnel are 82.3% less than the average annual yield of 
Denver's existing absolutely decreed rights within the Blue River sub-
basin. With the existing Harold D. Roberts Collection system, these 
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rights are estimated to yield 169,000 acre-feet on the average and 
103,000 acre-feet during a drought, (Denver Water Department, 1975). 
Proposed Expansion-Straight Creek, East Gore, Eagle-Piney and Eagle-
Colorado Projects. Expansion of the Harold D. Roberts Collection system, 
as originally envisioned by the Denver Water Board, included construction 
of the Straight Creek Division project, the East Gore Range Division 
Project, the Eagle-Piney Division Project, and the Eagle-Colorado Divi-
--
sion Project. Figure 8-19 shows these components in relation to one 
another. 
The Straight Creek project involves the reactivation of an old 
ditch to make available approximately 9,000 acre-feet per year from 
Straight Creek within the Blue River Sub-basin (Engineering Consultants, 
Inc., 1974). 
The East Gore Collection system would be comprised of a 40 mile 
gravity flow buried conduit set along the eastern slope of the Gore 
Mountain Range. It would collect approximately 70,000 acre-feet 
annually within the Blue River sub-basin and deposit it in the Dillon 
Reservoir for transport or- the South Platte River Basin through the 
Harold D. Roberts Tunnel (Senate Report No. 94-172, 1975). 
The Eagle-Piney Project would make an additional 100,000 acre-feet 
of water available to Denver each year. About 30,000 acre-feet of this 
water would come from the Upper Eagle River drainage. The remaining 
70,000 acre-feet would come from the Piney and Gore Creek (Eagle River 
sub-basin) collection system. Approximately 21,000 acre-feet would come 
from Piney Lake and diversion points west within the Piney River sub-
basin, where it would be stored in a 40,000 acre-feet reservoir con-
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an additional 17,000 acre-feet of Piney sub-basin flows before turning 
east and collecting approximately 28,000 acre-feet from the Eagle River 
sub-basin from Booth, Pitkin, Bighorn, and Main Gore Creek directly 
above Vail. Near Main Gore Creek, t he 70,000 acre-feet from the Piney 
and Gore Creek collection system would join the 30,000 acre-feet from the 
upper Eagle River Drainage and be piped through an eight -mile tunnel to 
Dillon Reservoir (Senate Report No. 94-172, 1975). 
The Eagle-Colorado Project involves pumping Colorado River water to 
a 350,000 acre-feet reservoir on the Eagle River near Wolcott, Colorado. 
From there, this water, along with some water from the Eagle river, 
would be lifted by pumps approximately 2,000 feet into a 35-mi le long 
system of tunnels . Water would then flow into Dillon Reservoir and to 
Denver via the Roberts Tunnel (Denver Water Board, 1973). This project, 
which would be an expansion of the Harold D. Roberts Tunnel collection 
system, would be expected to yield approximately 80,000 acre-feet of 
water annually (Robert Fischer, 1976). 
Other than the water from the Eagle portion of the Eagle-Piney 
Project, Denver does not nave conditional decrees for the water rights 
needed to develop these projects (Robert Fischer, 1976). A pending 
written decision from a water referee, will be the first step in estab-
lishing a priority date for most of this water (Britton, 1976). 
In showing due diligence in the development wa ter from the Eagle 
River and the Piney River, the Denver Water Board states that they have 
spent more than two million dollars for Eagle-Piney studies, surveys, 
purchase of land, geological test drilling, and other activities that 
must be accomplished before construction of such a vast project can 
begin (Denver Water Board, 1973). However, on July 12, 1976, much of 
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the land contained within the proposed Eagle- Piney Project, and some 
within the East Gore Project were incorporated into the Eagels Nest 
Wildnerness Area. Because construction is not permitted in wilderness 
areas, the design of these projects are severly altered. If they do 
come to fruition their costs will be greatly increased - unless a waiver 
is allowed to permit some construction within the wilderness areas. 
Any future expansion of the Harold D. Roberts collection system 
necessarily requires additional east slope storage. The proposed Two 
Forks Reservoir, on the South Platte River, would be used to regulate 
and store these additional flows. 
Because of the legal, political and environmental uncertainties 
involved with water resource projects of this magnitude, it is most 
di,fficult to assess when these proposed projects would start contri -
buting wa ter to the Harold D. Roberts collection system. With a most 
optimistic outlook construction could not even begin in the next five 
years. 
The Boreas Pass Ditch - The Boreas Pass Ditch was constructed in 
1909 and first diverted water in 1910 for the irrigation of hay lands 
in South Park within the South Platte River-Mou ntains sub-basin (US BR, 
1959). It is a small ditch diverting water at 11,480 feet from the head 
of Indiana Creek, a tributary of the Blue River; over Boreas Pass, to 
Tarryall Creek, a tributary to the South Platte River. All available 
records of yearly diversions through this ditch, which begin with the 
1933 water year, can be found in Appendix B, Table 83-9 . To date the 
diversions have averaged 103 acre-feet per year. 
In 1951, the City of Englewood purchased the Boreas Pass Ditch and 
its water right for municipal use. Mr . Bradshaw, Assistant Director of 
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Utilities for the City of Englewood, reports that they are presently 
leas ing water to Coors and that they intend to se l l the ditch at a future 
date (Bradshaw, 1976). 
The East and West Hoosier Pass Ditches - The first diversion through 
these ditches were made in 1935. Exports through the East Hoosier Pass 
Ditch averaged 297 acre-feet per year and through the wes~ Hoosier Pass 
Ditch 142 acre-feet per year. They were discontinued by court order in 
1940 and 1939 respectively (United States Geological Survey, 1954). 
Both of these ditches diverted water at 11,540 feet from tributaries of 
the Blue River. They brought this water over Hoosier Pass to Platte 
Gulch, a tributary of the Mi ddle Fork of the South Platte River. All 
of the yearly diversions through these ditches during their short period 
of operation as shown in Appendix B, Table B3-10. 
The Hoosier Pass Tunnel - Three collection conduits, originating 
at Monte Cristo and, Bemrose Creeks, and McCullough Gulch, and inter-
cepting intermediate tributaries, converge at the North Portal of this 
Tunnel in the Blue River Sub-basin. Water is brought under Hoosier 
Pass at 10,986 feet to Mon-tgomery reservoir on the Middle Fork of the 
South Platte River. These imports are not available to South Platte 
water users as they are owned by Colorado Springs. Once in the South 
Platte River basin they are again diverted, through the Montgomery 
pipeline, to South Catamount Creek in the Ar kansas River Drainage. 
Diversions began June 30, 1952 and have averaged 8,249 acre-feet 
per year. All records of the yearly diversions through this tunnel 
to date are shown in Appendix B, Table B3-ll . 
The Freemont Pass Ditch - This ditch formerl y diverted water from 
tributaries of Tenmile Creek at 11,320 feet to the East Fork of the 
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Arkansas River in the Arkansas River Drainage. Since August of 1943 the 
water rights of this ditch have been us ed at Cl imax (USGS , 1957). 
Appendix B, Table 84-1 shows all of the available records of the 
yearly diversions through this ditch. They begin with the 1929 water 
year and averaged, 1,230 acre-feet per year. 
8.6 The Piney River Sub-basin 
8.6. 1 Surface Water Supply - The drainage area of the Piney River 
sub-basin is 86.2 square miles above gaging station #09059500, 11 Piney 
River near State Bridge, Colorado. 11 This gaging station is located 
approximately five miles upstream from the confluence of the Piney River 
with the main stem of the Colorado River. 
Nested between the Eagle and Blue River sub-basins, the river starts 
in the Gore Range at elevations of around 13,500 feet . It flows north-
west for approximately 30 miles, losing about 6,000 feet in altitude. 
The major tributaries of the Piney River are the North Fork, Dickson, 
Freeman, and East Meadow Creeks. 
There are approximat~lY 400 acres of irrigated hay meadows in the 
sub-basin (USGS, 1974). There are presently no diversion structures in 
this sub-basin either importing or exporting water . There are no major 
reservoirs located here either. Figure 8-20 is a schematic diagram of 
the sub-basin. 
The precipitation in the headwaters area of the Piney River averages 
about 20 inches per year, dropping to about 16 inches per year in the 
lower elevations (National Oceanic and Atmospheric Administration, 1974). 
The surface water supplies of this sub-basi n are mostly from the melting 
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Figure 8-20: Schematic of the Piney River Subbasin 
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The native surface water supply of this sub-basin can be estimated 
from the flows recorded at the USGS gagin station #09059500, 11 Piney 
River near State Bridge, Colorado, 11 these records are compiled in Table 
C2-5. The average annual native surface water supply of the Piney River 
sub-basin is est imated from Table A2-13 to be 55,136 acre-feet per year. 
The 1970 surface water supply of this sub-basin is estimated from Table 
A2-14 to have been 65,360 acre-feet or 118.54% of average. 
The native surface water supply during the 1952-1956 four year 
drought period averaged 38,805 acre-feet per year, or 70.38% of the 
average; computations are shown in Table A2-15. 
8.6.2 Transbasin Diversion Structures - There are presently no 
transbasin diversion structures operating in this sub-basin. 
8.7 The Eagle River Sub-basin 
8.7. 1 Surface Water Supply - The drainage area of the Eagle River 
sub-basin, above gagin station #09070000, 11 Eagle River below Gypsum, 
Colorado, 11 is 944 square miles. This gaging station is located approxi-
mately seven miles upstream from the confluence of the Eagle River with 
the main stem of the Colorado River. 
The Eagle River originates on the western edge of the Continental 
Divide across from the Arkansas River Basin. From elevations exceeding 
13,000 feet, the Eagle River flows North and then west through this 
sub-basin for approximately 60 miles losing more than 6,500 feet in 
altitude. The major headwater tributaries of the Eagle River are the 
Gore Creek and Homestake Creek. 
There are approximately 17,000 acres of irrigated land in the sub-
basin (USGS, 1974). Four major diversion structures export native sur-
face flows of this sub-basin. All deliver water to the Arkansas River 
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Basin, with one supplying wa ter to be further diverted to the South 
Platte River Basin. No water is imported to this sub-basin nor are 
there any major reservoirs. Figure 8- 21 is a schematic drawing of this 
sub-basin. 
The precipitation in the headwaters area of the Eagle River averages 
32 inches per year, dropping to about 16 inches per yea r -in its lower 
elevations (National Ocean and Atmospheric Administration, 1974). As 
with all the high mountain west slope river drainages, the surface water 
supply is mostly from snowmelt with the major runoff occurri ng during the 
period May through July. 
The native surface water supply of this sub-basin can be estimated 
from the flows recorded at the USGS Gaging Station, #09070000, "Eagle 
River below Gypsum, Colorado;" Table C2-6 summarizes the available 
records. The average native surface water supply available to the Eagle 
River sub-basin is estimated from Table A2-16 to be 445,432 acre-feet per 
year. The 1970 surface water supply of this sub-basin is estimated to 
have been 529,480 acre-feet of 118.87% of average (Table A2 -17). The 
native surface water suppTy available to th i s sub-basin during the 1952-
1956 four year drought period is es timated from Table A2-18 to have 
averaged 347 ,838 acre-feet per year, or 78.09% of the long term average. 
8.7.2 Transbasin Di version Structur es - Five diversion structures 
presently export na t ive surface flows of the Eagle River sub-basin. Four 
of these transport water to the Arkansas River basin while one diverts 
water to the Blue River sub-basin. The latter carries water from 
Robinson Reservoir (capacity 2,520 acre- feet) to Ten Mile Creek for 







/ / Wurtz Dftoh 
~ - U808 GAGING STATIONS 
t-tal070000 
Figure 8-21: Schematic of the Eagle River Subbasin 
J 
454 
The four transbasin diversion structures, Columbine Ditch, Ewing 
Ditch, Wurtz Ditch, and the Homestake Tunnel, all export water to the 
Arkansas River Basin. Of importance to the South Platte River basin is 
the Homestake Tunnel. A portion of its Eagle River sub-basin water 
exported to the Arkansas Basin is rediverted at a high elevation and 
brought to the South Platte River basin, via the Aurora-Homestake 
extension of the Homestake Pipeline. The other three diversion struc-
tures are important to the South Platte River basin in that their water 
rights are senior to those that will be exercised through the proposed 
additional collection facilities of the Homestake Tunnel. 
The Colwnbine Ditch - This ditch diverts water from tributaries 
of the Eagle River at an elevation of 11,430 feet to Chalk Creek, a 
tributary of the East Fork of the Arkansas River. All available records 
of the yearly diversions through the Columbine Ditch, which begin with 
the 1931 water year are shown in Appendix 8, Table 84-2. To date, these 
exports have averaged 1,202 acre- feet per year. 
The Ewing Ditch - This ditch diverts water at an altitude of 10,500 
feet from Piney Creek, a tributary of the Eagle River, to Tennessee 
Creek, a tributary of the Arkansas River. All available records of the 
yearly diversions through the Ewing Ditch, which begin with the 1909 
water year are shown in Appendix B, Table 84-3. To date these exports 
have averaged 1,176 acre-feet per year. The first diversions through 
the Ewing Ditch were made for mining. Since 1912 the water has been used 
for irrigation within the Arkansas River Basin (USGS, 1954). 
The Wurtz Ditch - This ditch diverts water from tributaries of the 
Eagle River at 10,570 feet to Tennessee Creek, a tributary of the 
Arkansas River. All available records of the yearly diversions through 
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the Wurtz Ditch, which began in the 1932 water year, are shown in Appen-
dix B, Table B4-2. To date these exports have averaged 2,270 acre-feet 
per year. 
The Homestake Tunnel and Project 
Project Description. The project was developed by the East Slope 
cities of Aurora and Colorado Springs. Present facilities include 
Homestake Reservoir on Homestake Creek, and diversion structures on 
Fancy, French, Sopris, and Missouri Creeks and on the East Fork of the 
Homestake Creek. Water diverted from these tributaries is stored with 
water from Homestake Creek in Homestake Reservoir which has a capacity 
of 45,000 acre-feet. 
The Homestake Tunnel delivers water of the Eagle River sub-basin 
from Homestake Reservoir to Lake Fork Creek, above Turquoise Lake, in 
the Arkansas River-Mountains sub-basin. The City of Aurora has an 
agreement with the United States Bureau of Reclamation to lease up to 
15,000 acre-feet of storage in Turquoise Reservoir, which is expected to 
be complete sometime in 1977 (Beck, 1974) . Aurora will use this reser-
voir to provide some addit1onal storage and regulation for her share of 
the yield of the Homestake Project. 
Once in the Arkansas River Basin, imports through Homestake Tunnel 
comingle with the native runoff of the Arkansas and flow apprxoimately 
25 miles downstream to the intake structure of. the Homestake Pipeline. 
This is located just below Granite, Colorado and just above the con-
fluence of Clear Creek with the Arkansas River. The water then proceeds 
by gravity to the Otero Pumping Plant where it is forced through Little 
Annie, and Goddard Tunnels, and then under Trout Creek Pass to the 
South Platte River basin. A turnout from the Homestake Pipeline, called 
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the Aurora-Homestake Pipeline delivers Aurora's share of this water to 
Elevenmile {anyon Reservoir on the mainstem of the Upper South Platte 
River. The remainder of the water continues through the Homestake Pipe-
line and is brought bac k to the Arkansas River Basin and to Colorado 
Springs. Figure 8-22 shows the layout of the project features. The 
Homestake Tunnel has recently been reopened after having -been closed for 
nearly one year for repairs during the period 1976- 1977. 
Project Yields . The initial diversion through the Homestake Tunnel 
was in June of 1967. Exports have averaged 30,620 acre- feet per year 
to date. All records of the yearly diversions through the Homestake 
Tunnel are shown in Appendix B, Table 84-5. Aurora began turnouts 
through the Aurora-Homestake Pipeline on August 24, 1967 and these are 
shown also in Appendix B, Table 84-5. 
While aurora and Colorado Springs each own one-half of the Homestake 
projects water yield (15,310 acre-feet) Aurora has been able to use an 
average of only 6,831 acre-feet per year thus far. She has been giving 
the excess of her additional allotment of 8,479 acre-feet per year to 
Colorado Springs until her-demands require more (Miskel? 1976 },. 
Proposed Expansion-Homestake Collection System Extension and Eagle-
Arkansas Division. Expansion of the existing Homestake collection 
system involves the development of Cross, Fall, Peterson, and Whitney 
Creeks and severa l unnamed tributaries within the Homestake Creek drain-
age of the Eagle River sub-basin. Present plans as described in a 
recent report on the project by Black and Veatch Consulting Engineers 
(1973), envision construction of Iron Mountain Reservoir on Homestake 
Creek, downstream of the existing Homestake Reservoir, together with 
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related facilities for pumping project water up to Homestake Reservoir 
for diversion through Homestake Tunnel. 
The Eagle-Arkansas division of the Homestake Project would be located 
on the upper drainage area of the Eagle River. Three transbasin diversion 
ditches (Wurtz, Columbine, and Ewing) have decrees senior to the rights 
associated with this expansion of the Homestake collection system. The 
Columbine and Ewing Ditches divert water from areas above and tributary 
to the proposed collection facilities of the Homestake Eagle-Arkansas 
system. As originally conceived, water from the Eagle-Arkansas Diversion 
would be diverted through a proposed Tennessee Pass Tunnel into 
Tennessee Creek. There, these flows would be picked up downstream at 
the inlet to the Homestake delivery pipeline. However, recent studies 
conducted for the Homestake Project Steering Committee, composed of 
representatives of Aurora and Colorado Springs (Beck, 1974), h~ve 
recommended that, instead, a diversion structure be constructed on the 
Eagle River below Camp Hale and that the Eagle-Arkansas Division water 
be diverted into the proposed Iron Mountain Reservoir for storage and 
conveyance to Homestake Reservoir. Present project scheduling indicates 
that the Homestake Collection System expansion and the Eagle-Arkansas 
divisions could be operational for the year 1982 (Beck, 1974). 
According to Mr. Ed Bailey, Water Resources Engineer for the City of 
Colorado Springs (1976), these proposed projects are expected to be on 
line no later than 1986. Black and Veatch (1973) estimate the average 
annual yield of both of these projects to be 41,030 acre-feet . One-half 
of this, or 20,515 acre-feet per year would be available to the City of 
Aurora. 
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8.8 The Little Snake River Sub-basin 
8.8.1 Surface Water Supply - This sub-basin includes the upper most 
reach of the Little Snake River from its headwaters on the western edge 
of the Continental Divide to the USGS Gaging Station #09253000, "Little 
Snake River Near Slater, Co lorado. 11 The Little Snake drains an area of 
285 square miles above this gaging station, portions of which lie both 
within Colorado and Wyoming. 
From elevations in excess of 11,000 feet, the Little Snake River 
flows west for approximately 30 miles, losing more than 4,000 feet in 
altitude. It then veers southwest to meet the Yampa River, a major 
tributary of the Green River. The Green River flows into the Colorado 
River just above Lake Powell. The major tributaries of the Little Snake 
are the North, Middle, and South Forks of the Little Snake River and 
King Solomon Creek, Roaring Fork Creek, and Battle Creek. 
The most intensive use of water within this sub-basin is for the 
irrigation of approximately 2,000 acres of land (USGS, 1974). There is 
one diversion structure, the Cheyenne Tunnel, that exports water from 
the sub-basin. It transpor ts this water to the North Platte River-
Mountains sub-basin in the North Platte River basin where it is exchanged 
for that sub-basin water, which is then diverted to the South Platte 
River basin. The sub-basin has several small reservoirs, and there are 
no diversion structures importing water. Figure 8-23 is a schematic of 
the Little Snake River Sub-basin. 
The precipitation available to the headwaters of this sub-basin 
average 40. inches per year and to its lower elevations approximately 1,640 
inches per year (National Oceanic and Atmospheric Administration, 1974). 
Similar to the other Colorado River sub-basins, the surface water supply 
• 
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Fi gure 8-23: Schematic of the Little Snake River Sub basin 
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of this sub-basin is derived principally from snowrnelt, the bulk 
appearing May through July. 
The native surface water supply of this sub-basin can be estimated 
from the flows recorded at USGS Gaging Station #09253000, "Little Snake 
near Slater, Colorado," which are summarized in Table C2-7. 
The average native surface water supply of the Little Snake sub-
basin is estimated from Table A2-19 to be 168~733 acre-feet per year. 
The 1970 native surface water supply of this sub-basin was 21 8,529 acre-
feet, or- 129.51 % of average; computations are seen in Table A2-20. The 
native surface water supply of this sub-bas~n during the 1952-1956 four 
year drought period averaged 121,049 acre-feet per year, or 71.74% of 
the long term average; computations are seen in Table A2-21. 
8.8.2 Transbasin Di vers i on Structur es - The Cheyenne Tunnel is the 
only transbasin diversion structure exporting water from the Little Snake 
River sub-basin. The water supply system of the City of Cheyenne Spans 
four major river drainages. Colorado River water (i.e., the Little 
Snake) is exchanged for North Platte River water; this water is imported 
across the Laramie River Drainage to Crow Creek, and then to Cheyenne. 
Crow Creek is a sub-basin of the South Platte River basin. 
There are no imports of water to the Little Snake River sub-basin 
from other drainage areas. 
The Cheyenne Tunne l - Cheyenne develo ped her outside water supply 
system in 1961. A pipeline diverts water from Douglas Creek, in the 
North Platte River drainage, where regulation and storage is provided 
by Rob Roy Reservoir. The pipeline then crosses the Laramie River 
drainage, where regulation is provided by the Owens Surge Reservoir; 
it then discharges into Crow Creek above Cheyenne. 
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Replacement water is furnished to North Platte River water users by 
Colorado River Basin water imported through the Cheyenne Tunnel. This 
tunnel collects water from Green, Tinker, Ted and the North Fork of 
Little Snake Creeks as well as other minor tributaries within the Little 
Snake River sub-basin. It brings this water under the Continental 
Divide to Hog Park Reservoir for regulation and storage. - This reservoir 
is located on Hog Park Creek, a tributary to Encampment Creek which is 
a tributary to the North Platte River. Figure 8-24 is a schematic 
diagram of the system involved. 
The initial diversions through this sytem occurred in the 1965 water 
year and have averaged 7,316 acre-feet per year. All the yearly diver-
sions through the Cheyenne Pipeline (which must be met with equal 
releases from Hog Park Reservoir which in turn must come through the 
Cheyenne Tunnel) are shown in Appendix B, Table 82-1. Tables 8-6 and 
8-7 lists Cheyenne's first stage (activity using), second stage 
(pursuing to use) and third stage (filing for future potential use) 
water right permits involved with both this tunnel and pipeline. The 
Cheyenne Pipeline is limi ted in its diversions from Douglas Creek to 
the amount that can be diverted from the collection system of the 
Cheyenne Tunnel. 
The drainage basin t_ributary to the existing collection facilities 
of the Cheyenne Tunnel has a total area of 3,800 acres (Banner, 1974). / 
The average annual diversion yield has been 1.9 acr-e-feet per acre. 
A diversion-replacement scheduling program that would maximize 
yields from Cheyenne's existing facilities could possible increase 
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Figure 8-24: Schematic of Cheyennes Exogenons I-later Supply 
System. 
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Table 8-6 City of Cheyenne Water Rights (First Stage Permits). 
Locat ion of Ri ver Permit Pr iority 
Water Right Basin Amount No . Date lotes 
. 
Dale Cree k Colorado 22123 3/12/1954 
N. Fork Colorado 22117 3/12/1954 
Little 
Snak e 54.43 cfs - l/1/ River -. 
Ellis Creek Colorado 22124 3/12/1 954 
.Rodine Cree k Co lo rado 22125 3/12/1954 
Ha ppy Cree k Colorado 22126 3/12/1 954 
Ted Cree k Co 1 orado 40. 70 cfs 221 22 3/ 12/19 54 ?)1/ 
Tin ker Creek Col orado l 7. 46 cfs 22128 3/1 2/1954 
i }/1/ Green Ti mber Colorado I 22127 3/ 12/1 954 Creek : 
Douglas Creek North Platte N. A. 22094 3/12/1954 'i_/ 
Spring Creek North Platte N.A . 221 01 3/12/1954 5/ 
Horse Cree k No r th Platte 22. 96 22115 3/2/1961 ~ 
Notes: N.A. means information not availab le. 
l/This \·1a ter is al 1 diverted from the lorth For k of the Litt l e Snake 
Ri ver to Hog Park Cree k via t he Li ttl e Snake Di vers ion Pipeline . The 
capacity of the pi pe line at its point of diversion i s 54.43 cfs. 
2/The Ted Cree k pickup li ne diverts water from Ted Creek (pe rmit no. 22122) 
- to the Little Sna ke Diversion Pipeline. The ca pacity of the pickup 
line is 40 . 70 cfs. 
3/Th e Green Ti mbe r Cree k pic kup line diverts water f rom Gr een Ti mber Creek 
- (Perm it no . 22127) and tinker Cree k (Permit no. 221 28) and Granite 
Gulch, Qua rtz Gul ch, and Madre Gulch (new application s ) to the Little 
Snake Diversion Pi peli ne . The capacity of the pickup line is 7. 46 cfs. 
4/Source : "Petit io n for Cha ng e of Point s of Diversion of the First Phase 
- of the Little Snake Diversion Pi peline/' before the State Engineer, 
Cheyenne, Wyoming, signed Apri l 2, 1964 . 
5/Source : "Petition for Change of Poi nt s of Diversion of the First Phase 
- of the Douglas Creek Diversion Pi peline, " before the State Engi neer , 
Cheyenne , \./yarn ing, si gned April 2, 1964 . 
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Table 8-7 City of Cheyenne (Second and Third State Permits). 
Permit 
























Dougla s Creek Diversion Pipe Line, from West Branch Muddy 
Creek, trib. Muddy Creek. 
Douglas Creek Diversion Pipe Line, from Nugget Gulch Branch, 
trib. Beaver Creek. 
Dougla s Creek Diversion Pipe Line, from Podunk Creek, trib . 
Douglas Creek . 
Douglas Creek Diversion Pipe Line, from Gold Crater Creek , 
trib. Beaver Creek. 
Douglas Creek Diversion Pipe Line, from Spring Branch , 
trib. Beaver Creek. 
Douglas Creek Diversion Pipe Line, from Beaver Creek , 
trib. Douglas Creek. 
Douglas Creek Diversion Pipe Line, from Camp Creek, 
trib . Muddy Creek. 
Dougla s Creek Dive rsion Pipe Line, from Middle Branch 
Camp Creek , trib. Camp Creek . 
Douglas Cree k Diversion Pipe Line, from East Branch 
Camp Cree~ , trib . Camp Creek. 
La ke Creek to Laramie River Divers ion Canal No. 2, from 
Lake Creek, trib. Douglas Creek . 
Lake Creek to Laramie River Diversion Canal No . 2, · from 
Hay Creek, trib. Lake Creek . 
Lake Creek t o Laramie River Diversion Canal No. 2, fro m 
East Branch Hay Cree k, trib. Hay Creek . 
Lake Creek to Lara mfe River Diversion Canal No. 2, from 
West Branch Hay Creek , trib . Hay Creek. 
Lake Creek to Laramie Rive r Diversio n Canal No . 1, from 
Lincoln GuJ£h Creek, trib. Lake Creek . 
Lake Creek to Laramie River Diversion Canal No. 1, from 
Joe Creek, trib . Banner Creek . 
La ke Creek to Laramie Ri ver Diversion Canal No . 1, from 
Banner Cree k, trib . La ke Creek . 
Lake Creek to Laramie River Diversion Canal No . 1, from 
H.T . Creek, tri b. Lincoln Gulch Creek. 
Keystone Creek Extension to Douglas Creek Diversion Pipe 
Line, from Ne lson Branch , trib . Key stone Creek. 
Keystone Creek Extension to Douglas Creek Divers ion Pipe 
Line, fr om Keystone Creek , tri b. Douglas Creek. 
Little Snake Diversion Pipe Line , from Deadman Creek , tr i b. 
North Fork Little Snake River . 
Little Snake Diversion Pipe Line , from First Creek, tr i b. 
orth Fork Little Snake Riv er . 
Little Snake Diversion Pipe Line, from Second Creek, trib . 
North Fork Little Snake River. 
Little Snake Diversion Pipe Line, from Third Cree k, trib . 




















Tabl e 8-7 Continued. 
Description 
Littl e Snake Diversion Pipe Line, from Rose Creek, tr i b. 
North Fork Little Snake River. 
Little Snake Diversion Pipe Line, f rom Harrison Creek, 
trib. North Fork Little Snake River. 
Little Snake Diversion Pipe Line, from Solomon Creek , 
t rib. North Fork Little Snake River . 
Little Snake Diversio n Pipe Line, from East Branch 
Solomon Creek, trib . Sol omo n Creek. 
(West Branch Extension to) Little Snake Divers io n Pipe 
Line, frri m West Fork of North Fork , trib . North Fork 
Little Snake River . 
Little Snake Diversion Pipe Li ne, from Rabbi t Creek , 
trib. West Fork North Fork. 
Battle Creek to Jack .Creek Diversion Canal , from Battle 
Cree k, trib. Little Sna ke River. 
Battle Creek to Jack Creek Diversion Canal, from Smith 
Cree k, trib . Battle Cree k. 
Battle Creek to Jac k Creek Diversion Canal , from Haskins 
Creek, trib . Battle Creek . 
Battle Creek to Jack Creek Diversion Canal , from Lost 
Cree k, trib. Haggerty Creek. 
Battle Creek to Jack Creek Diversion Canal , from Haggerty 
Creek , trib. West For k Battle Creek . 
Battle Cree k to Jac k Creek Diversion Canal , from Mill 
Creek, trib . Big Sandstone Creek . 
Battle Creek to Jack Creek Diversion Canal, from South 
Branch Bi g Sandstone Creek, trib. Big Sandstone Cree k. 
Battle Creek to Jack Cree k Diversion Canal , from Nor th 
Branch Big-Sandstone Creek , trib . Bi g Sandstone Creek . 
Battle Creek to Jac k Creek Diversion Canal , from Douglas 
Creek, tri b. Big Sandstone Creek . 
Battle Creek to Jack Creek Diversion Cana l , from Deep 









because Rob Roy and Hog Park Reservoirs were full, the system lost 
divertable spring runoff over the spillways. 
In June of 1977, preli minary surveying should start for the expan-
sion of Hog Park Reservoir to allow increased yields from the Cheyenne 
Tunnel-Pipeline. Its present capacity of 3,000 acre-feet will be 
increased to 56,000 acre-feet (Sherard, 1976). 
Cheyenne presently has permits for an additional 30,000 acre-feet 
of Colorado River basin water alloted to Wyoming (Herman Noe, 1976). 
She will use this water for exchange with water from the North Platte 
River Drainage. 
8.9 Other Proposed Projects to Export Colorado River Basin Water to the 
South Platte River Basin 
According to Mr. Roland Rischer of the Colorado River Water Conser-
vation District, there is only one other proposed project, in addition 
to those mentioned, that would divert water from the Colorado River basin 
to the South Platte basin. This is the Four Counties Water Association 
Project, recently under tt~ direction of a firm called Sproule, which 
would divert waters from the Yampa River, and by exchanges upstream in 
the Colorado River Basin via existing transbasin collection systems, it 
would deliver approximately 40,000 acre-feet per year to the South 
Platte River basin (Roland Fischer, 1976). There seems to be no strong 
activity on the project at the present time, however. 
8. 10 Conclusions 
Diversions from the Colorado River Basin within Colorado to the 
South Platte River basin within Colorado presently averaged 338~753 acre-
feet per year (i . e., for the latest period of time subsequent to any 
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expansions). Diversions from the Colorado River Basin in Wyoming to the 
South Platte River basin in Wyoming recently have averaged 7,316 acre-
feet per year . 
In looking towards the future from the vantage point of the present, 
it appears that no new transbasin diversion structures will be built to 
import additional water from this basin. It seems probable , however, 
that the collection systems for the existing facilities will be expanded, 
as long as there is water available (i .e., in terms of the seniority of 
one's water right, and in terms of what has already been diverted rela-
tive to the total supply). 
Table 8-8 shows projected future average annual imports to the 
Colorado portion of the South Platte River basin from the Colorado 
portion of the Colorado River Basin. The estimates were obtained com-
piling the envisaged expansion plans of the controlling interests of 
the presently existing transbasin diversion structures. By 2020, the 
amount imported from the Colorado River would be 704,798 acre-feet per 
year according to Table 8-8, or 110.1 % more than the amount presently 
imported. 
Table 8-9 shows estimates of Colorado River depletions in Colorado, 
projected by several groups . These include the Colorado River Basin 
Salinity Forum, the Pacific Southwest Interagency Committee, and the 
Comm i ttee of Fourteen (representing the seven Colorado River Basin 
States), the Department of the Interior's Energy Report, and the 
Colorado Water Conservation Board. 
Of the 1970 total exports from the Colorado River Basin within 
Colorado, transfers to the South Platte River Basin accounted for 
approximately 72 percent (Table 8-1). If this is true in the future, 
Table 8-8 The Historical and Future Average Annual Imports of Colorado 
Platte River Basin. 
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9j f tie Vidl r>r runnel torpnratinn hat; filPd wilh the courts to deliver 3G5 , 000 acre-fr.et per yea r to the South Platte River Oasin ("o land f"is clu~ r . I Q/ 6 ) . 
l11i s prnjec l has not acqu ired any "ale r r iqhls or l and and il s feasi l ibility ilas yet to he assessed. Therefore , t he d,,L e of initial div ers ion is 
uncerta in . · ' 1 
Ji"}/ the expa11~ ion o f Lhr ilaro ld n . Roberts Co l l er. lion sys t em wil l at l r,n l be 0 11 l ine by l020 1·iilh l he r ro rosed 1wo.i ec l s r.onlri huli nq the foll owing 
a,,,n u11 ts ; (~ohc r t r , sc he ,·, 1976), Strai gh t Creek 9,0011 , [,·H Co re 70 ,0{)(j, la~ le- Pil, ry 1011 , tlOO, l aq l r-Cn l nr,1do Rn,noo , l ot,, I 259 , 000. 
JI/ tllt1 llomec; t c1k~ Projcr.l Co ll ec ti on Sys t m expan. i on (i11c l urtinri the l·atJ l e-/\rki'1 r1 sas Division) i s t. o hr 011 l i nr by 1!1H2 pnw idin1 Auro1· 11 with ;u1 addi ti onri l 
20 ,515 acre- l r·P t per yt.i r throuyh the /\u,orll- lloincs li\.," J'l i pP li111• (Brc k, 1974). /\!so inc l udl"s fll'C~r11llv unu<.rd share uf •1ds tinq yie ld , H:?.hO acrr.- f er. t. 
)"l/ lhc four Counties Wat,•r ~ssoc iation l'roJec t rcLent ly under lhc direc tion of a fir111 ca l k<I S11rou l e , ,mu ld deliver t o the South rlalle Riv e r Ilas in 
40 ,000 acre- fe<· l per yea r (Roland Fisch r, 1976). When t his project wi l l start divers ions and how t hey wil l ge t t o the South Pla t t e Rive r Basi n is 
uncertain at Lhis ti 111e. 
Table 8-9 Estimated Future Annual Colorado River Depletion in Colorado (From Laren D. Morrils' 
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then the South Platte River Basin will receive 524,000 acre-feet per year 
by 1990 according to the Colorado Water Conservation Board. The Salinity 
Forum, in Table 8-9, estimates that it should receive no less than 
504,000 but no more than 526,000 acre-feet per year by 1990. These 
estimates represent a 55% and a 49% and 56% respectively over the present 
annual average. 
The United States Department of the Interior, in their 1975 Westwide 
study estimate that the annual maximum diversions from the Colorado 
River Basin to the South Platte River basin will be 935,000 acre-feet per 
year (Figure 8-7). This represents a 177% increase of approximately 
600,000 additional acre-feet per year over the historical annual average. 
Diversions from the Wyoming portion of the Colorado River Basin to 
the Wyoming portion of the South Platte River basin presently average 
7,316 acre-feet per year. This water is exported by the Cheyenne Tunnel-
Pipeline Project. As presently envisioned, these diversions will 
increase to approximately 37,000 acre-feet per year as Cheyenne's demand 
for this water grows. 
8.11 The Colorado Intrastate Controversy Over Colorado River Water 
The amount of presently unused water available from the Colorado 
River within Colorado is estimated to range between 1,321,650 and 
348,750 acre-feet per year (Figures 8-5 and 8-6). However, water use 
within other river basins .within Colorado, i.e., the South Platte River 
basin, the Arkansas River basin, already is in excess of their respec-
tive native supplies. 
Barring weather modification and drastic cli matic changes, this 
presently unused Colorado River Water, the remains of the Colorado 
portion of that basins alloted endogenous supplies, represents the final 
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unappropriated source of exogenous water available to other river basins 
within Colorado. 
Once this water is absolutely decreed, there wil l be no more unappro-
priated endogenous water left for the Colorado portion of the Colorado 
River basin and there will be no more unappropriated exogenous water 
left for other basins in Colorado. Realizing this fact, _interests 
seeking this water for uses within that basin, and without have secured 
conditional decrees worth several times the amount in question . Obviously, 
somebody who wants this water is not going to get it . 
This state of affairs, the rumbling of which were heard as earl y 
as the 1950 1 s, is rapidly approaching a head. 
Prevailing sentiment in the Colorado portion of the Colorado River 
basin is that future transbasin diversions would seriously hamper, if 
not prevent, the development of western Colorado. 
The eastern slope counters with the observation that their develop-
ment is an accomplished fact and that their pace is increasing. They 
ask should the growth in this area, the center of the states economy, 
be cut short by the lack of water in order to await future developments 
on the western slope? 
The Colorado River Basins Routt County Regional Planning Commission, 
in answer to the Federal Power Commissions request for comments on the 
Sheephorn Project, listed the following objections to its transbasin 
diversion plans (Steamboat Pilot, 1976): 
1. Increase in the salinity of western streams . 
2. Damage to the cold water fisheries. 
3. Increase of the cancerous growth along the east slope of the Rockies . 
4. Environmental damage of the project and its results. 
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5. Economic damage to the western slope and loss of water needed to 
develop coal resources. 
6. Damage to agriculture in western Colorado. 
7. Damage to the Colorado River compacts with western states and Mexico. 
In 1975 the Denver Water Department argued for increased imports by 
stating that, based on dry year estimates of water demands and yields, 
even allowing for reservoir carry-over, Denv.er and most of the other 
independent water supplies in the Metropolitan area will be hard pressed 
to meet their obligations in 15 years. 
CHAPTE R 9 
THE ARKAN SAS RIV ER BASI N 
The Ar kansas River heads on the Continental Divide and drains the 
Front Range Mountains in Colorado South of the south Platt~ River Basin 
to about the New Mexico state line. The stream also drains the plains 
-
east from the Front Range Mountains, which extend into Kansas. Only a 
_portion of this basin, called here the Arkansas Ri ver-Mountains sub-basin, 
is considered herein. This sub-basin is defined as that portion of the 
drainage area of the main stem Arkansas River above Buena Vista, 
Colorado. The area is 611 square miles. Figure 9-1 shows the essential 
characteristics of the sub-basin. The average annual runoff from this 
~ 
drainage area is about 309,049 acre-feet per year (Table A3-l). 
The water supplies of the sub-basin are very important to the cities 
and agriculture of the Arkansas River basin and for that reason there is 
virtually no water available to the South Platte. However, there are 
some interactions which warrant mention. The native water supply of the 
sub-basin is not sufficient to satisfy in-basin demands and so there has 
been a history of water importation from t he Colorado River. The 
latest activity is the Fryingpan-Arkansas Project of the United States 
Bureau of Reclamation. 
9.1 The Arkansas River-Mountains Sub-basin 
9. 1.1 Surf ace Water Supply This sub-basin includes the upper most 
reach of the Arkansas River, from its headwaters on the eastern edge of 
the Continental Divide to the USGS gaging station #07087200, 11 Arkansas 
River at Buena Vista, Colorado. 11 The Arkansas r i ver above t his gaging 
station drains an area of 611 square mi les. The Arkansas River orginates 
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on the eastern edge of the Continental Divide at elevations of greater 
than 14,000 feet. This sub-basin shares boundaries with the Colorado 
River basin to the north and west and with the South Platte River basin 
to the north and east. 
From its headwaters the Arkansas River flows south for approximately 
40 miles to Buena Vista, losing more than 6,000 feet in altitude. Below 
Buena Vista at Salida it veers east through Colorado, Kansas, and 
Oklahoma finally reaching the Mississippi River in the State of Arkansas. 
The principal tributaries within this sub-basin are Clear, Lake, Halfmoon, 
Lake Fork, and Tennessee Creeks and the East Fork of the Arkansas River. 
The most intensive use of water in this sub-basin is made through 
the irrigation of approximately 7,400 acres of land in its lower valleys, 
(USGS, 1975). There are nine diversion structures importing water to 
this sub-basin from the Colorado River basin. There is one diversion 
structu~e which exports water from this sub-basin, delivering water both 
to the South Platte and Arkansas River basin below this sub-basin. 
Several large reservoirs are located within the sub-basin which provide 
storage for native flows and imports. Their aggregate capacity is 
193,900 acre-feet (USGS, 1975). 
The precipitation in the headwaters area average 32 inches per year 
and about ten inches per year in the lower elevations (National Oceanic 
and Atmospheric Administration, United States Department of Commerce, 
1974). The principal form of precipitation in this sub-basin during the 
winter is snow derived from moisture moving eastward from the Pacific 
Ocean. However, this sub-basin lies in the "rain shadow" to the east of 
the Continental Divide. Generally these winter storms produce less snow 
here than to the west due to the orographic effect of the high mountains. 
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The surface water supply of the sub-basin is derived principally from 
the resulting winter snow pack as it melts in the spring. Summer rain-
fall is usually insufficient to produce significant runoff (McCain, 
Jarrett, 1976). 
The native surface water supplies of this sub-basin can be estimated 
from the flows recorded at the USGS Gaging Station #07081200, "Arkansas 
River at Buena Vista, Colorado." The records of annual runoff gaged at 
this station are given in Table C3-l. From these data, adjusted as seen 
in Table A3-l, the average native surface water supply available to the 
Arkansas River-Mountains Sub-basin is estimated to be 309,049 acre-feet 
per year. The 1970 native surface water supply of this sub-basin was 
385,432 acre-feet, or 124.72% of average; computations are shown in Table 
A3-2. The native surface water supply of this sub-basin during the 1953-
1956 four year drought period is estimated to have averaged 235,001 acre-
feet per year, or 76.04% of the long term average; computations are seen 
in Table A3-3. 
9.1.2 Legal Constraints - There are no interstate compacts, decrees, 
or agreements which specirfcally limit exports from this river basin. 
The Arkansas River Compact (Appendix D, Section D-3) apportions equit-
ably the flows of this river to both Colorado and Kansas and relinquishes 
jurisdiction over this water to the respective states. Exports from this 
basin within Colorado therefore are constrained only by Colorado water 
laws. These state that if the water of a drainage area is unappro-
priated, they may be freely exported provided no barm is done to down-
stream appropriators . If the water is appropriated, changes in place 
of use is a well-recognized right and the water may be purchased . 
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However, only the average annual historical consumptive use may be 
exported as downstream users have a vested right to the return 
flows. 
9. 1.3 Transbasin Diversion Structur es - Seven transbasin diversion 
structures presently import water to the Arkansas River-Mountains sub-
basin. They all bring water in from the Colorado River Drainage . 
The use of Freemont Pass Ditch, which imported water from the Blue 
River, was discontinued in 1943. Four of the presently operating trans -
basin diversion structures, the Combine, Ewing, and Wurtz Ditches and 
the Homestake Tunnel, import water from the Blue River sub-basin. The 
remaining three, the Busk- Ivanhoe, the Charles H. Boustead, and the Twin 
Lakes Tunnels, import water from the Roaring Fork Drainage. 
The Homestake Tunnel-Homestake Pipeline is the only one of these 
projects which interacts directly with the South Platte River basin. The 
pipeline picks up all of the tunnel imports and delivers the water to 
Aurora in the South Platte basin and Colorado Springs in the Arkansas 
River basin . The flow in the pipeline may be supplemented on occasion 
by native flows from the Arkansas River. This was a joint project of 
the cities of Aurora and Colorado Springs, with each city owning half 
interest. 
The other six projects are of interest only from the standpoint of 
their significance with respect to whether the Arkansas River-Mountains 
sub-basin could be a source of water for users in the South Platte River 
basin. The very existence of these diversion structures are evidence 
that the waters of the Arkansas River basin are already overappropriated 
indicating water could not be available for export except perhaps by 
purchase of existing senior water rights. 
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The Preemont Pass Ditch - This ditch is described in section 8.7.2. 
The Colwnbine Ditch - This ditch is described in section 8.7.2. 
The Ewing Ditch - This ditch is described in section 8.7.2. 
The ~lurtz Ditch - This ditch is described in section 8.7.2. 
The Homestake Tunnel - This tunnel, and the overall Homestake Pro-
ject, are described in section 8.7.2. 
The Busk Ivanhoe Tunnel - This tunnel diverts water at an altitude 
of 10,950 feet from Ivanhoe Lake on Ivanhoe Creek, a tributary to the 
Fryingpan River, which is a tributary to the Roaring Fork River. It 
delivers water to Busk Creek, in the Arkansas River Drainage, a tributary 
to Lake Fork. 
The complete records of the yearly diversions through this tunnel, 
which began in the 1925 water years, are shown in Appendix B, Table 
84-6. To date, these imports have averaged 4,878 acre-feet per year. 
The Charles H. Bousted Tunnel - This tunnel diverts water from col-
lection ditches which intercept the main stem and tributaries of the 
Fryingpan River, a tributary to the Roaring Fork River. The water is 
delivered to Lake Fork. ihe complete records of the yearly diversions 
through this tunnel, which began in May of 1972, are shown in Appendix 
B, Table 84-7. To date these imports have averaged 34,837 acre-feet. 
This tunnel and Turquoise Lake are part of the USBR's Fryingpan-Arka nsas 
Project. 
The Twin I.a.kes Tunnel - This tunnel diverts water at an altitude of 
10,500 feet from headwater tributaries of the Roaring Fork River to Lake 
Creek. The complete records of the yearly diversions th rough this 
tunnel, which began on May 24, 1935, are shown in Appendix B, Table 84-8 . 
To date these imports have averaged 39,495 acre-feet per year. 
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The Home stake Pipe l ine - A description of the Homestake project can 
be found in section 8.7.2. Of interest here is the use of the Homestake 
pipeline for the exportation of native Arkansas River Basin water. 
Aurora is presently the only South Platte Basin water user who has 
rights to the native water of this sub-basin. Th i s water is comingled 
in the Homestake Pipeline with water brought over via th~ Homestake 
Tunnel from the Eagle River sub-basin. In the South Platte River basin 
1he Homestake Pipeline branches with the Aurora-Homestake Pipeline 
delivering water to Aurora, while the main pipeline continues to 
Colorado Springs. 
The city of Aurora is actively engaged also in increasing its 
interest in water rights in the Arkansas River headwaters. The city 
owns shares in the Twin Lakes Reservoir and Canal Company, which owns 
direct flow and storage rights to Arkansas River water. However, its 
primary source of water is from the Roaring Fork River, a tributary of 
the Colorado River, which the company imports through the Twin Lakes 
Tunnel. In 1973 Aurora realized 40 acre-feet from her shares in this 
company (Beck, 1974). Tao1e 9-1 shows Aurora's aquisition schedule of 
shares in the Twin Lakes Reservoir and Canal Company and their yields. 
Table 9-1 Aurora Twin Lakes Water Acquisition Schedule (Beck, 1974). 
Shares Acre-feet 
Year Acquired per year 
1973-1977 37.015 40.7165 
1978-1981 582.655 640.9205 
1982-1985 1636.655 1800.3205 
1986- 2344.655 2579. 1205 
In 1975 Aurora purchased the Burroughts Estate water rights. This 
water was previously used to irrigate land within the Arkansas ' River-
Mountains sub-basin, in Lake County, west of Leadville, Colorado. The 
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historical average annual consumptive use of this right was determined 
to have been 341 acre-foot (Rice, 1971). Because downstream appropri-
ators in the Arkansas River Basin have a vested right to the Burroughs 
Estate historical return flows, only the consumptive use associated with 
this right is available to Aurora for diversion to the South Platte 
River. Table 9-2 shows the yield availability pattern of this right, 
which is equal to the consumptive use associated with the Burrough 1 s 
- ·right. 
The first diversion through the Homestake Pipeline occurred in 1966. 
This was prior to the initial deliveries by the Homestake Tunnel in June 
of 1967. This use of Arkansas River water was made by Colorado Springs. 
The first turnout through the Aurora-Homestake pipeline was made by 
Aurora on August 24, 1967. These latter diversions, however, were from 
the Blue River brought over through the Homestake Tunnel. It was not 
until 1973, that Aurora used water from the upper Arkansas River. 
Table 9-2 The Yield Availability Pattern of the Burroughs Estate Water 




















9.1 .4 Conclusions - Water users within the Arkansas River basin are 
faced with much the same situation as water users in the South Platte 
River basin. They lie in the 11 rai n shadow 11 of the Continental Divide 
and are similarly confronted with the pressures of rapid growth along the 
Front Range . Endogenous surface water supplies have been appropriated 
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to the point where they too must look elsewhere for water. This has led 
them also to the Colorado River basin where most, if not all, of the 
unappropriated water in the State of Colorado is to be found. 
Because of all of the endogenous water supplies of the Arkansas 
River basin have been appropriated, the only water that is legally avail -
able for import to the South Platte River basin is that amount of a par-
ticular right that is consumptively used. Historical return flows of 
water rights must remain in the basin of origin. 
So far, the only South Platte River basin water users that has 
looked to the Arkansas River basin for water is the City of Aurora. 
She has purchased a water right to the endogenous supplies of this basin 
that had been used for irrigation. She exports only the historical 
consumptive use of the right purchased. Aurora has also purchased, and 
is scheduling to acquire more, shares in the exogenous water supplies 
that are being developed by Arkansas River Basin water interests (Twin 
Lakes Reservoir and Canal Company). Aurora imports this water through 
an exchange with Colorado Springs for it's exogenous water supplies. In 
this manner, the return fTows of the Twin Lakes Reservoir and Canal 
Companies water are returned to the Arkansas River by Colorado Springs 
sewage treatment plant. 
Other South Platte River basin water users seeking Arkansas River 
basin water may proceed as Aurora has. However, this may be economically 
prohibitive as appropriate importation facilities must be built, the 
water must be purchased from its present owners, and then only the 
historical consumptive use may be diverted. Of course, they may set up 
an agreement for use of the existing Homestake Project facilities, but 
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the amount of imports will be limited also by the capacity of the Home-
stake Pipeline. 
CHAPTE R 10 
OTHER RI VER BASI NS 
The Columbia, Missouri, Mississipp i and Mackenzie are a few of the 
rivers that have been proposed in the past as sources of more water for 
the arid west. The transfer of water from these basins to the South 
Platte River basin, among others, is technically feasibl~. However, 
_Jhere are a host of complex ramifications associated with such projects, 
any one of these could render it unfeasible. Eleven of the inter-
regional transfer proposals made since 1963 are shown in Figure 10-1. 
10.l NAWAPA 
The NAWAPA plan (North American Water and Power Alliance) proposed 
by the Ralph M. Parsons Company of Los Angeles and originally conceived 
by Hillman Hansen (Smith, 1968), is one of the best known and most 
gradiose plans of this nature. Backed up with considerable documentation 
in a preliminary study, the proposal caught the attention of the Senate 
Committee on Public Works which established the sub-committee on Western 
Water Development, chairea- by Senator Mass of Utah, to study the plan to 
ascertain whether a larger study was warranted. 
The description of the NAWAPA plan which follows is taken from 
Vlachos and Hendricks in Technology Assessment for Water Supplies (1977). 
The NAWAPA plan is outlined here very brief ly because it represents 
one type of thinking about water supply alternatives - that new supplies 
can always be developed by being sufficiently bold and imagi native. 
Although little discussed after 1970, the NAWAPA plan or a less grand 
Columbia River water transfer project could be a serious proposal if the 
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water. It would seem that the political opposition to any such plan 
would certainly be more formidable than anything experienced to date for 
any other project. 
The Project - Briefly, NAWAPA would col l ect surplus waters from the 
Fraser, Yukon, Peace, Athabasca, and other rivers of Alaska, British 
Columbia, and Yukon Territory, and distribute these to water scarce 
areas of Canada, the western and midwestern United States, and Northern 
Mexico. The drainage area of the NAWAPA collection system is about 
1,300,000 square miles having a mean annual precipitation of about 40 
inches and an average annual runoff of about 663 million acre-feet. 
The NAWAPA project would divert about ten million acre-feet and 
would deliver this water mostly to the western United States (with 20 
million acre-feet for northern Mexico). Figure 10-2 is a NAWAPA system 
map indicating the grand nature of the concept. The NAWAPA concept 
would comprise 369 projects consisting of reservoirs, irrigation systems, 
and navigation channels. Table 10-1 summarizes the NAWAPA projects by 
category and by location. The total construction cost is estimated to 
be about 80 billion dollars. 
Some of the key features of the NAWAPA plan which give a further 
perspective on the magnitude of the concept include: 
1. A dam 1700 feet high to impound flows of the Copper River in Alaska. 
2. A 500 mile long storage reservoir at 3000 foot elevation in Canada 
on the west side of Banff and Jasper National Parks in· a location 
known as the Rocky Mountain trench. 
3. A navigable waterway from Vanco uver, B.C. to Lake Superior. 
4. Canals as wide as 630 feet. 
NAWAPA SYSTEM MAP 
Figure 10-2: NAWAPA System Map (U. S. Senate, Committee 
on Public \1orks, 1964). 
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Table 10-1 Summary of NAWAPA Projects (U . S. Senate, Comm ittee on 
Publ ic Works, 1964). 
Numbe r 
of Installed Acres Total Con-
Proj ects Storage Capacity Irri ga ted structi on Cost 
Thousand 
ki lowatt-
Acre- fee t hours 
Res ervoi rs - ----------- - ------ ----------- 240 4, 338 ,509, 000 99,788 ---------- $37,881 ,820 ,000 
Ir r i gation systems ------------------- - - - 112 ------------- ------- -- 35,940,000 41,773, 180 , 000 
Nav igation channels --------~--- - ----- --- 17 ------------- i --------- ---------- 340 ,000 ,000 
Total - - - ---- - ------------------- --- 369 4, 338 , 509,000 I 99,788 35,940,000 ao , 000,000,000 
Reservoi r s 
I Number I 
of Storage Insta lled Total Con -
Projects Ca pacity Capacity struct i on Cost 
Thousand 
United States: Acre- fee t kil m,a tts 
Al as ka---------- --- - ---------- ----- --- --------- 3 1,486 ,400 , 000 l , 119 .0 $ 1,441 ,000 ,000 
Colorado----- - --- -- ---------------- -- - --------- 26 20,772, 000 il , 623.o 1,985,880, 000 
Columbi a-- - - ------------- - --- -- - --- ----------- - 18 29,330,000 27,100.0 16,908,000 ,000 
Great Basi n-- - ------------------------ -- -- -- - -- l 7, 312 ,000 --------- 46,000 ,000 
Missour i------------------------------ ------- - - 8 ------------- 837.0 67 , 100 ,000 
Ri o Grande-Gul f - ------------------------------- 5 ------------- 2, 976 .0 l, 210,000 ,000 
Tota l, United States ----- ---- -- - ---------- I 61 1,543, 814 ,000 43,655 . 0 21 ,657,980 ,000 
Canada---------------------------------------------- j 179 2,794,695 ,000 56~ 133.0 16, 223, 840,000 
Total reservoirs 240 4,338 , 509,000 I 92..,__788 . 0 37, 881,820 ,000 
Irr igat ion Aqueduc t s and Distribution Systems 
Number 
of Ac res Total Con-
Projects Ir ri gated str uction Cost 
Alaska -- ----------------------------------------------------------
Colo rado------------ -------------------------------- - ---- -------- -
Columbi a--- - - ---- --- ----------- - ------------------------- -- - ------
Great Basin--- -- ---------- ------- ------------ ------ --------- - - - ---
Missou ri----- - ---- - -- ------------- -- - - ---- - -------- - ------------- -
Rio Grande -Gulf---------------------------------------------------
Total, Un i ted States----------------------------- - -----------
Canada---- - --- -- -- - --- - -- ----- --- - - - --- - ------ -- - - --- - - -- ---- - --
Mexico -- - - -- -- - - -- -- --- - -- -- -- --- ---- - - - ------ - -- - - - --- - ------ ----
Total i rr igat i on systems--------- -------- _-------------- - - ---











United States: Mi ssou ri--------------- -------------- - ------------------------
Ca nada --- - ---- - --- - ---- - --------- --- - -------- - - ----------- - ----- - - - ----- ------
Tota l nav iga t ion channels----------------------- ----------- - ----- --- -----
(1) Included in cost of irrigation system. 
(2) Cost of l project , other costs included in irri ga tion sys tems. 
(1) $ 555 ,000 ,000 
7,000,000 6 ,250,000,000 
( 1) 180,000 ,000 
2,000,000 11,300, 000 ,000 
1,000,000 720, 000 ,000 
11,000,000 I 5,672,000 ,000 
21,000 , 000 24,677,000,000 
g, 000,000 15,030,000 ,000 
5,940 ,000 2,071,1 80,000 
35 , 940 ,000 41 , 778 , 180 ,000 
Number 
of Tota l Con-









5. Six pumping plants to lift 85,000 cubic feet per second of water 
2,360 feet from Flathead Lake to the proposed Upper Sal mon Reservoir. 
The unit cost of NAWAPA water is of interest for comparison purposes. 
As a rough estimate assume a 50 year amortization period with an interest 
rate of seven percent; this gives an annual cost, on an 80 billion 
dollar principal, of 5.7968 billion dollars per year. Assume also an 
annual operating cost of one billion dollars per year (this is an arbi-
trary figure); this gives an annual cost of 6.7968 billion dollars per 
year (keep in mind that income is neglected and the total capital cost 
is assigned to water production). For 110 million acre-feet of project 
produced water the unit cost would be 61 .79 dollars per acre foot. 
Problems - Such a project would literally change the face of 
western Canada and the western United States and provide a tremendous 
new growth potential for the western states. The feasibility of such a 
project is questionable on economic, financial, materials and envi ron-
mental grounds. The project would upset capital markets and cause 
materials shortages and affect the national economies of both Canada and 
the United States. The environmental perturbations of such a project 
would also be inesti mabel and would be sure to generate political 
opposition at a level heretofore unknown. And finally there is the ques-
tion of social desirability of such a project. Current attitudes in 
many western states seem to rejct the idea of further population growth 
and development. While such attitudes are not measurable they are evi-
dent empirically by the political expressions of the electorate of 
several states in choosing congressional delegations, governors, and 
in deciding on referendum issues (e.g., the rejection of the 1976 Winter 
Olympics by Colorado Voters). 
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10.2 Other Projects 
Another concept, the Western States Water Augmentation Concept 
envisioned water collection and distribution systems similar in scope 
and magnitude of the NAWAPA plan. However, it is more definitive as 
to source areas and distribution arms within the United States. In 
addition, this proposal made rough comparisons of costs of water trans-
fers from various alternative basins. 
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APPENDIX A 
DETERMINATION OF NATIVE SURFACE WATER RUNOFF OF THE SUBBASINS 
WITHIN THE SOUTH PLATTE AND ADJACENT RIVER BASINS 
SECTION Al -- ·North Platte River Basin 
Table Al-1: The North Platte River-Mountains Subbasin; 




Ta ble Al-6: 
Average Annual, Long Term 
The North Platte River-Mountains Subbasin; 
1970 Water Year 
The North Platte River-Mountains Subbasin; 
Average Annual, 4 Year Drought Period 
The Laramie River Subbasin; Average Annual, 
Long Term 
The Laramie River Subbasin; 1970 Water Year 
The Laramie River Subbasin, Average Annual; 
4 Year Drought Period 
SECTION A2 -- Colorado River Basin 













The Colorado River-Mountains Subbasin; 
Average Annual, Long Term 
The Colorado River-Mountains Subbasin; 
1970 Water Year 
The Colorado River-Mountains Subbasin; 
Average Annual, 4 Year Drought Period 
The Fraser River Subbasin; Average Annual, 
4 Year Drought Period 
The Williams For k River Subbasin; Average Annual, 
Long Term 
The Williams Fork River Subbasin; 1970 Water Year 
The Williams Fork River Subbasin; Average Annual, 
4 Year Drought Period 
The Blue River Subbasin; Average Annual, Long Term 
The Blue River Subbasin; 1970 Water Year 
The Blue River Subbasin; Average Annual, 
4 Year Drought Period 
The Piney River Subbasin; Average Annual, Long Term 
The Piney River Subbasin; 1970 Water Year 
The Piney River Subbasin; Average Annual, 
4 Year Drought Period 
Table A2-16: 
Table A2-17: 
Ta ble A2-18: 
Table A2-19: 
Ta ble A2-20: 
Table A2-2 l : 
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The Eagle River Subbasin; Average Annual, Long Term 
The Ea gle River Subbasin; 1970 Water Year 
The Eagle River Su bbasin; Average Annual , 
4 Year Drought Period 
The Little Snake River Subbasin; Average Annual, 
Long Term 
The Little Sna ke River Subbasin; 1970 Water Year 
The Little Snake River Subbas i n; Average Annual, 
4 Year Drought Period 




The Arkansas River-Mountains Subbasin; Average 
Annual, Long Term 
The Arkansas River-Mountains Subbasi n ; 11970 Water Year 
The Arkansas River-Mountains Subbasin; Average Annual 
4 Year Drought Period 
SECTION A4 -- South Platte River Basin 
Table A4-1: The South Platte River-Mountains Subbasin; 
Average Annual, Long Term 
Table A4-2: The South Platte River-Mountains Subbasin; 
1970 Water Year 
Table A4-3: The South Platte River-Mountains Subbasin; 
Average Annual, 4 Year Drought Period 
Table A4-4: The North Fork of the South Platte River Subbasin; 
Average Annual, Long Term 
Table A4-S: The North Fork of the South Platte River Subbasin; 
1970 Water Year 
Table A4-6: The North Fork of the South Platte River Subbasin; 
Average Annual, 4 Year Drough t Period 
Table A4-7: 
Table A4-8: 
The Crr~r ry Creek Subbasin; Average Annual, Long Term 
The Cherry Creek Subbasin; 1970 Water Year 
Ta ble A4-9: The Cherry Cree k Subbasin; Average Annual, 
4 Year Drought Period 
Table A4-10: The Plum Creek Subbasin; Average Annual, Long Term 
Table A4-JJ: The Plum Creek Subbasin; 1970 Water Year 
Table A4-12: The Plum Creek Subbasin; Average Annual, 
4 Year Drought Period 
Table A4-13: The Bear Creek Su bbas in; 
Ta ble A4-14: The Bear Creek Subbasin ; 
Table A4-15: The Bear Creek Subbasin; 
4 Year Drought Period 
Ta ble A4-J6: The Clear Creek Su bbas in; 
Ta ble A4-17: The Clear Creek Su bbasin; 
Tabl e A4-J8: The Cl ear Creek Su bbas in; 
4 Year Drought Period 
Average Annual, Long Term 
1970 Water Year 
Average Annual, 
Average Annual, Long Term 





The Boulder Creek Subbasin; 
The Boulder Creek Subbasin; 
The Boulder Creek Subbasin; 
4 Year Drought Period 
Average Annual, Long Term 















The Saint Vrain Creek Subbasin; Average Annual, 
Long Term 
The Saint Vrain Creek Subbasin; 1970 Water Year 
The Saint Vrain Creek Subbasin; Average Annual, 
4 Year Drought Period 
The Big Thompson River Subbasin; Average Annual, 
Long Term 
The Big Thompson River Su bbasin; 1970 Water Year 
The Big Thompson River Subbasin; Average Annual, 
4 Year Drought Period 
The Cache la Poudre River Subbasin; Average Annual, 
Long Term 
The Cache la Poudre River Subbasin; 1970 Water Year 
The Cache la Poudre River Subbasin; Average Annual, 
4 Year Drought Period 
The South Platte River-Transition Subbasin; 
Average Annual, Long Term 
The Sou th Platte River-Transition Subbasin; 
1970 Water Year 
The South Platte River-Transition Subbasin; 
Average Annual, 4 Year Drought Period 
INTRODUCTION 
Contained wit h in this appendix are the esti mations of the long 
term average annual, 1970 and 4-year drought period native surface 
water runoff of the designated subbasins of the South Platte and adja-
cent river basins. 
The general methodology used in estimating these subbasins' 
- average annual native surface water supply is as follows. The drainage 
area of the gaging station located at the subbasins' mouth (Appendix C) 
defines the subbasin boundaries. The published records of the yearly 
flows recorded at this gaging station were averaged. This value was 
then adjusted for the cons umptive use of the subbasins' demand sectors 
and for any water resources development upstream which have perturbated 
the natural system and affected the flows recorded at the gaging 
station. Table A-1 1 ists the major man -caused effects considered, and 
their subsequent influence on the flows recorded at a gaging station 
with respect to its drainage areas naturally occurring runoff. Because 
of the lack of data, some perturbations could not be addressed, 
specifically the consumptive use of surface water supplies by munici-
palities and industries on the west slope and in the mountainous 
portions of the South Platte Basin. However , their effects are known 
to be fairly insignificant, generally using less than the error induced 
due to the accuracy of the gaging stations flow measurements. In 
addition, shrinkage losses of water imported to a drainage area, 
between the point of entry and measurement by the ga g ing station, were 
neglected. 
Reservoirs only serve to prolong the inevitableness of water 
flowing past the gaging station. Over the long term , the regulation 
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TABLE A-l: Major Considerations in Estimating the Native Surface 
Water Ru nof f of a Ga g i ng Station's Drai nage Ar ea from 
it s Flow Records 
Subsequent ~nfluence on a 
Gaging Station's Recorded Flow 
Upstrea m Man-Caused Effects With Respect to its Drainage 
Surf ace water return flows from ground 
water pumpage in the gaging station 
Areas' Native Surface Supplies 
Increases Decreases 
draina ge area X 
Consumptive use of the native surface 
supplies by agriculture, municipalities, 
industries, or reservoirs and conveyance 
facilities 
Exports of the native surface water 
sup plies to outside the gaging 
sta ti on's drainage area 
Imports of wa t er from outside the 
gaging station's drainage area that are 
not consumptively used before reachi ng 
the gag i ng stat ion 
Reservoir sto rage of the native 
sur f ace supplies occurring during 
the study period 
Reservoir releases of the native 
sur f ace water supplies stored prior 
to the study period and not consump-
tively used before reaching the 
gaging station 
Res e rvoir rel eases of water impor t ed 
from outside the gaging station's 
drainage area that are not consump-









effects of these storage facilities can be assumed negligable (however, 
evaporation cannot). 
Consideration of upstream man-caused effects in the analysis 
that are not shown are either negligable or do not apply. 
The procedure for estimating these subbasins' 1970 native surface 
water supply was the same as above except that instead of average 
annual values, 1970 data was used. 
The procedure for estimating these subbasins' native surface 
water supply during a drought was a variation of the above analysis. 
1953-56 average annual values of runoff were used. The 1953-56 period 
is the most severe drought period where the gaging station records of 
these subbasins are the most complete. A four year period was chosen 
to place the most stress on the reservoirs in the Sout h Platte Basin 
and on the west slope storage facilities that supply several of the 
transbasin diversion structures exporting wate r to the South Platte 
River Basin. In the drought analysis perturbations caused by the 
consumptive use of agriculture, municipalities and industries were not 
corrected for. While these amounts were not known for the 1953-56 
period, they can be assumed to have been less than average as only the 
most senior water right holders would receive water during drought 
runoff conditions. In addition, the evaporation from reservoirs were 
not corrected for. These would have been depressed from average due 
to the lesser volume in storage and consequently decreased surface area. 
The 1953-56 average annual recorded runoff was corrected only for 
perturbations caused by storage changes in reservoirs and the exports 
and imports of water to the subbasin. This value, termed "adjusted 
runoff ," was then compared to the corresponding "adjusted runoff" found 
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under long term average conditions. The percent the drought "adjusted 
runoff" was of the average "adjusted runoff 11 was applied to that sub-
basin's long term average native surface water supply to arr ive at its 
native surface water supply under drought conditions. 
The difference· between a subbasin's computed native surface water 
during a drought and its drought 11adjusted runoff 11 was, - therefore, 
assumed to have been the consumptive use available to agriculture, 
municipalities, industries, and reservoirs during the drought. 
NOTE: Not included in this Appendix is the water supply analysis 
of the subbasin 1 s contained within the South Platte Basin Subbasi n 
Grouping Number 4, 11The South Platte River Plains and its Emphemeral 
Tributaries". Information regarding the native surface water runoff 
of these five subbasins during the long term, 1970 water year, and the 
1953-56 four year drought period can be found in Part I I, Chapter 6 
of the text. 
SECTION Al 
THE NORTH PLATTE RIVER BASIN 
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TABLE Al-1: Computation of Native Surface Water Runoff 
Subbasin: North Platte River-Mountains 
Supply Condition: Average Annual, Long Term 
USGS Gaging Station(s) and Period: #06620000, 1916-75 




A. Computation of the net influence of upstream man-caused effects on 
the gaging stations' recorded flow with respect to its drainage 
areas• native surface water runoff 
Consumptive use of surface water by 
irrigated agriculture 
Export of surface water by the 
Michigan Ditch 
Export of surface water by the 
Cameron Pass Ditch 
NET INFLUENCE 
B. Computation of the native surface water runoff 
Average annual runoff as measured by 
the USGS gaging station(s ) 
Average annual net influence of upstream 
man-caused effects 
Average annual native surface water runoff 
+169,000 1 
+ 2,385 2 





1 There are diversions for. approximately 130,000 acres of irrigated hay 
meadows above the gaging station (USGS, 1975). It is assumed that the 
irrigation application rates in this subbasin roughly corresponding to 
those in the Cache La Poudre Subbasin of the South Platte River Basin 
where the growing season precipitation is similar. Therefore, on the 
average 2.78 acre-feet of water is applied to each acre of land of 
which about 1.3 acre-feet is consumptively used (Janonis and Gerlek, 
1977). It is further assumed that ground water development in this 
subbasin is minor and that the irrigation demand is met exclusively by 
surface flows. Thus, the average consumptive use of surface water sup-
plies by irrigation in this subbasin is approxi mate ly 169,000 acre-feet 
per year. The non-consumptively use portion of the applied irrigation 
water is assumed to infiltrate to the aquifer, and eventually accrue 
back to the stream as return flows. Therefore, over the long term this 
water need not be corrected for as it will show up as surface flows at 
a later date. 
2 Appendix B, Table 81-8. 
TABLE Al-1: (continued) 
3 Appendix B, Table 81-7. 
4 Appendix C, Table Cl-1. 
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TABLE Al-2: Computation of Native Surface Water Runoff 
Subbasin: North Platte River-Mountsins 
Supply Condition: 1970 Water Year 





A. Computation of the net influence of upstream man -ca used effects on 
the gaging station's recorded flow with respect to its drainage 
areas' native surface water runoff 
Consumptive use of surface water by 
irrigated agriculture 
Export of surface water by the 
Michigan Ditch 
Export of surface water by the 
Cameron Pass Ditch 
NET INFLUENCE 
B. Computation of the native surface wate r ru noff 
1970 runoff as measured by the 
USGS gaging station(s) 
1970 net influence of upstream 
man -ca used effects 
1970 native surface water runoff 
1 Assumed to be average -ctep letion, 
A-1. 
2 Appendix B, Table Bl-8. 
3 Appendix B, Table Bl-7. 
4 Appendix C, Table Cl-1. 







Appendix A, Table 
512 
TABLE Al-3: Computation of Native Surface Water Runoff 
Subbasin: North Platte River-Mountains 
Supply Condition: Average Annual, 4 Year Droug ht Period 
USGS Gaging Station(s) and Period: #06620000, 1953-56 
1953-56 Average Annual 
Upstream Man - Caused Effect 
Influence 
(Acre-Feet) 
A. Computation of the net influence of upstream man-caused effects on 
the gaging station 1 s recorded flow with respect to its drainage 
areas 1 native surface water runoff (excluding the consumptive use 
of surface water by municipalities , agriculture, and industries, 
and reservoir evaporation) 
Export of surface wate r by the 
Michigan Ditch 
Export of surface water by the 
Came ron Pass Ditch 
NET INFLUENCE 
+ 8z"i i 
1772 
+ 1,004 
B. Computation of the native surface water 11adjusted runoff 11 
1953-56 average annual runoff as measured 
by the USGS gaging station(s) 
1953-56 average annual net influence of 
upstream man-caused effects 
1953-56 average annual native surface 
water 11adjusted runoff 11 




1953-56 Drought Period Average 
Annual 11Adjusted Runoff 11 
Long Term Average Annual 
11Adj us ted Runoff 11 
184,759 Acre -Feet = = 0.5804 318,326 Acre-Feet4 
Therefore, 58.04 percent of the long term average annual native surface 
water runoff of this subbasin is assumed to be the average annual 
native surface water runoff during a four year drought period, or, 
[0.5804] [487,236 acre-feet 5], = 282,844 Acre-Feet 
1 Appendix B, Table B 1-8. 
2 Appendix B, Table Bl-7 . 
3 Appendix C' Table C 1-1 . 
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TABLE Al-3: (continued) 
4 Appendix A, Tabl e Al-1. The average annual native surface water 
runoff of this subbasin minus the average annual surface water consump-
tive use of its agriculture. 
5 Appendix A, Table Al-1. The long term average annual native surface 
water runoff of this subbasin . 
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TABLE Al-4: Computation of Native Surface Water Runoff 
Subbasin: Laramie River 
Supply Condition: Average Annual, Long Term 
USGS Gaging Station(s) and Period: #066585000, 1905, 
1911-71 




A. Computa tion of the net influence of upstream man-caused effects on 
the gaging station's recorded flow with respect to its drainage 
areas' na tive surface water runoff 
Cons umptive use of surface water by 
irrigated agriculture 
Export of surface water by the 
Skyline Ditch 
Export of surface water by the 
Laramie-Poudre Tunnel 
Export of surface wate r by the 
Wilson Supply Ditch 
Expo rt of surface water by the 
Bob Creek Ditch 
Export of surface water by the 
Columbine Ditch 
Export of surface wate r by the 
Lost Lake Outlet 
NET INFLUENCE 
B. Computation of the native surface water runoff 
Average annual runoff as measu red 
by the USGS gaging station(s) 
Average annual net influence of upstream 
man-caused effects 
Average annual native 
surface water runoff 




+ 214 5 
+ 706 





1 There are diversions for approximately 4,640 acres of irrigated hay 
meadows above the gaging station (United States Geological Survey, 
1970b). The methodology for estimat ing the cons umptive use of surface 
water supplies by irrigated acreage with in the subbasin is the same . 
as that used for the North Platte River-Mountains Subbasin (Footnotel, 
Appendix A, Table Al-1). 
2 Appendix B, Table Bl - 5. 
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TABLE Al-4: (continued) 
3 The Laramie-Poudre Tunnel has been diverting water only since 1914 
(Appendix B, Table Bl-4). The value entered is the equivalent 1905, 
1911-1971 annual diversion . This was computed by spreading out its 
58-year 1914-71 diversions over the 62 years 1905, 1911-71 time period. 
4 Appendix B, Table Bl-1. 
5 The Bob Creek Ditch only diverted water for the 37 year period, 
water years 1920-56 (Appendix B, Table Bl-3). The value entered is 
the 1905, 1911-71 equivalent annual diversion. This was computed by 
spreading out its 37 years, 1920-56 diversions over the 62 year 1905, 
1911-71 time period. 
6 The Columbine Ditch only diverted water for the 36 year period, water 
years 1921-56 (Appendix B, Table Bl-2). The value entered is the 
equivalent 1905, 1911-71 annual diversion. This was computed by 
spreading out its 36 year 1921-56 diversions over the 62 year 1905, 
1911-71 time period. 
7 The Lost Lake Outlet diverted water for a 52 year period, 1899 to 
1950 (Appendix B, Table 81-6). The value entered is the equivalent 
1905, 1911-71 annual diversion . This was computed by spreading out 
its 41 year 1905, 1911-50 diversions over the 62 year 1905, 1911 - 71 
time period. 
8 Appendix C, Table Cl-2. 
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TABLE Al-5: Computation of Native Surface Water Runoff 
Subbasin: Laramie River 
Supply Condition: 1970 Water Year 





A. Computation of the net influence of upstream man-caused effects on 
tha gaging station's recorded flow with respect to its drainage 
areas' native surface water runoff 
Consumptive use of surface water by 
irrigated agriculture 
Export of usrface water by the 
Skyline Ditch 
Export of surface water by the 
Laramie-Poudre Tunnel 
Export of surface water by the 
Wilson Supply Ditch 
NET INFLUENCE 
B. Computation of the native surface water runoff 
1970 runoff as measured by the 
USGS gaging station(s) 
1970 net influence of upstream 
man-caused effects 
1970 native surface water runoff 
1 Assumed to be the average depletion, 
Table Al-4. 
2 Appendix B, Table Bl-5. 
3 Appendix B, Table Bl-4. 
4 Appendix B, Table Bl-1. 
5 Appendix C, Table Cl-2. 
see Footnote 1 ·, 
+ 6,032 1 









TABLE Al-6: Computation of the Native Surface Water Runoff 
Subbasin: Laramie River 
Supply Condition: Average Annual, 4 Years Drought Period 
USGS Gaging Station(s) and Period: #06658500, 1953-56 
1953-56 Average Annual 
Upstream Man-Caused Effect 
Influence 
(Acre-Feet) 
A. Computation of the net influence of upstream man-cdused effects on 
the gaging station's recorded flow with respect to its drainage 
areas' native surface water runoff (excluding the consumptive use 
of surface water by municipalities, agriculture and industries, 
and reservoir evaporation). 
Export of surface water by the 
Skyline Ditch + 3,9151 
Export of surface water by the 
Laramie-Poudre Tunnel +14,570 2 
Export of surface water by the 
Wilson Supply Ditch + 2,012 3 
Export of surface water by the 
Bob Creek Ditch + 3724 
Export of surface water by the 
Columbine Ditch + 115 5 
NET INFLUENCE +20,984 
B. Computation of the native surface water ''adjusted runoff" 
1953-56 average annual +~noff as measured 
by the USGS gaging station(s) 
1953-56 average annual net influence of 
upstream man-caused effects 
1953-56 average annual native surface 
water "adjusted runoff" 
C. Computation of the native surface water runoff 
1953-56 Drought Period Average 
Annual "Adjusted Runoff" 









Therefore, 64,27 percent of the long term average annual native surface 
water runoff of this subbasin is assumed to be the average annual 
native surface water runoff during a four year drought period, or, 
[0.6427] [145,878 acre-feet 8 ] = 93,756 Acre-Feet 
51 8 
TABLE Al-6: (continued) 
1 Appendix B, Table Bl-5. 
2 Appendix B, Table Bl-4. 
3 Appendix B, Table B 1- l. 
4 Appendix B, Table Bl-3. 
5 Appendix B, Table Bl-2. 
6 Appendix C, Table Cl-2. 
7 Appendix A, Table Al-4. The average annual native surface wa ter run-
off of this subbasin minus the average annual surface water consumptive 
use of its agriculture. 
8 Appendix A, Table Al-4. The average annual native surface water 
runoff of this subbasin. 
SECTION A2 
THE COLORADO RIVER BASIN 
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TABLE A2-l: Computation of Native Surface Water Runoff 
Subbasin: Colorado River-Mountains 
Supp ly Condition: Average Annual, Long Term 
USGS Gaging Station(s) and Period: #09034500, 1905-46 1 




A. Computation of the net influence of upstream man -caused effects on 
the gaging station's recorded flow with respect to its drainage 
areas' native surface water runoff 
Co nsumptive use of surface water by 
irri gated agriculture 
Export of surface water by the 
Grand River Ditch 
Export of surface water by the 
Eureka Ditch 
NET INFLUENCE 
B. Computation of the native surface water runoff 
Average annual runoff as measured by 
the USGS gaging station(s) 
Average annual net influence of upstream 
man-caused effects 
Average annual native surface water runoff 







1 Although this gaging station is still operating (Appendix C, Table 
C2-l), the average annual native surface water supply is estimated 
from the 42 water year period 1905-46. This was done to avoid 
correcting for the perturbations caused by Shadow Mountain and Grand 
Lake Reservoirs which began storage in April 1947, by Lake Granby 
which began flow regulation September 1949, and by the Alva B. Adams 
Tunnel which began exporting water August, 1947. The drainage area 
of this gaging station includes the Fraser River Subbasin as well as 
the Colorado River-Mountains Subbasin. In this analysis, Fraser River 
contributions, those recorded at gaging station #340 (Appendix C, 
Table C2-2), will be subtracted in order to estimate the average 
annua l native surface water runoff of only the Colorado River 
Mountains Subbasin. 
2 There are approximately 13,000 acres of irrigated land above this 
gaging station, 8,000 of which are dependent on Fraser River surface 
flows (Un i ted States Geological Survey, 1954). It is assumed that the 
irri gation application rates in this subbasin roughly correspond to 
those in the Cache La Poudre River Subbasin of the South Platte River 
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TABLE A2-l: (continued) 
Basin where the growing season precipitation is similar. Therefore, 
on the average, 2.78 acre-feet of wate r is applied to each acre of 
land of which about 1.3 acre-feet is consumptively used (Janonis and 
Gerlek, 1977). It is further assumed that groundwater development in 
this subbasin is minor and that the irrigation demand is met exclu-
sively by surface flows. Thus, the average consumptive use of surface 
water supplies by irrigation in the Colorado River-Mountains Subbasin 
is 6,500 acre-feet per year. The non-consumptively used portion of 
the appl ied irrigation water is assumed to infiltrate to the aquifer, 
and eventually accrue back to the stream as return flows . Therefore, 
over the long term this water need not be corrected for as it will 
show up as surface flow at a later date . 
3 Appendix B, Table B3-l. 
4 The Eureka Ditch has been exporting water only since 1940 (Appendix 
B, Table B3-2). The value entered is the equivalent 1905-46 annual 
diversion. THis was comp uted by spreading out its 7 year 1940-46 
diversions over the 42 year 1905-46 period. 
5 From Appendix C, Table C2-l. The 1905-46 average runoff at gaging 
station #09034500 is 483,005 acre-feet per year. The inflow from the 
Fraser River drainage (which was subtracted) is the recorded 1905-09, 
1938-55 average at gaging station #340, 125,147 acre-feet per year 
(Appendix C, Table C2-2). 
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TABLE A2-2: Computation of Native Surface Water Runoff 
Subbasin: Colorado River-Mountains 
Supply Condition : 1970 Water Year 





A. Computation of the net influence of upstream man -caused effects on 
the gaging station's recorded flow with respect to its drainage 
areas' native surface water runoff 
Consumptive use of surface water by 
irrigated agriculture 
Storage change in Shadow Mt. Reservoir 
& Grand Lake 
Storage change in 
La ke Granby 
Evaporation from Shadow Mountain 
Reservoir, Grand Lake and Lake Granby 
Export of surface water by 
Alva B. Adams Tunnel 
Export of surface water by the 
Eureka Ditch 
Export of surface water by the 








+12 830 7 
+330,862 
----------------------- -~---------------------------------------------
B. Computation of the native surface water runoff 
1970 runoff as measured by the 
USGS gaging station(s) 
1970 net influence of upstream 
· man-caused effects 




1 The drainage area of this gaging station includes the Fraser River 
Subbasin as well as the Colorado River-Mountains Subba sin . In this 
analysis, Fraser River contributions wi ll be subtracted in order to 
estimate the 1970 surface water runoff of only the Colorado River-
Mountains Subbasin. 
2 Assumed to be the average depletion, see Footnote 2 , Appendix A, 
TableA2-l. 
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TABLE A2-2: (.~ont i nued) 
3 USGS, 1970b. 
4 NCWCD, 1970, 75. 
5 Appendix B, Table B3-3. 
6 Appendix B, Table B3-2. 
7 Appendix B, Table B3-1. 
8 From Appendix C, Table C2-1. The 1970 runoff at gaging station 
#09034500 was 224,300 acre-feet. The inflow from the Fraser River 
drainage (which was subtracted) was estimated to be 135,419 acre-feet 
in 1970 (Appendix A, Table A2-5, Footnote4 ). 
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TABLE A2-3: Comp utation of Native Surface Water Runoff 
Subbasin: Colorado River-Mountains 
Suppl y Condition: Average Annual, 4 Year Drought Period 
USGS Gaging Station(s) and Period: #09034500, 1953-56 
1953-56 Average Annual 
Upstream Man-Caused Effect 
Influen ce 
(Acre-Feet) 
A. Computation of the net influence of upstream man-caused effects on 
the gaging station's recorded flow with respect to its drainage 
areas' native surface water runoff (excluding the consumptive use 
of surface water by munici~alities, agriculture and industries, and 
reservoir evaporation). 
Storage change in Shadow Mountain 
Reservoir and Grand Lake 
Storage change in Lake Granby 
Export of surface wate r by the 
Grand River Ditch 
Export of surface water by the 
Eureka Ditch 
Export of surface water by the 
Alva B. Adams Tunnel 
NET INFLUENCE 






B. Computation of the native surface water "adjusted runoff" 
1953-56 average annual runoff as measured by 
the USGS gaging station (s_) 
1953-56 average annual net influence 
of upstream man-caused effects 
1953-56 average annual native surface 
water "adjusted runoff" 
C. Computation of the native surface water runoff 
1953-56 Drought Period Average 
Annual 1 'Adjusted Runoff 11 










Therefore, 62.03 percent of the long term average annual native 
surface water runoff of this subbasin is assumed to be the average 
annual native surface water runoff during a four year drought period, 
or, 
[O. 6203] [378,474 acre-feet8 ] = 234,767 Ac re-Feet 
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TABLE A2-3: (continued) 
1 The drainage area of this gaging station includes the Fraser River 
Subbasin as well as the Colorado River-Mountains Subbasin. In this 
analysis, Fraser River contributions, those recorded at USGS gaging 
station #340 (Appendix C, Table C2-2), will be subtracted in order 
to estimate the native surface water runoff of only the Colorado 
River-Mountains Subbasin. 
2 USGS, 1964b. 
3 Appendix B, Table 83-1. 
4 Appendix B, Table 83-2. 
5 Appendix B, Table 83-3. 
6 From Appendix C, Table C2-1. The 1953-56 average annual runoff at 
gaging station #09034500 was 122,492 acre-feet. The inflow from the 
Fraser River drainage (which was subtracted) was estimated to average 
95,425 acre-feet per year over this period (Appendix A, Table A2-6, 
Footnote 3 ). 
7 Appendix A, Table A2-1; the average annual native surface water 
runoff of this subbasin (378,474 acre-feet) minus the average annual 
surface water consumptive use of its agriculture (6,500 acre-feet) 
minus the average annual evaporation from Grand Lake, Shadow Mountain 
Reservoir, and Lake Granby (21,000 acre-feet, NCWCD, 1970, 1975). 
8 Appendix A, Table A2-l; the average annual native surface water 
runoff of this subbasin. 
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TABLE A2-4: Computation of Native Surface Water Runoff 
Subbasin: Fraser River 
Supply Condition: Average Annual, Long Term 
USGS Gaging Stat-ion( s) ·and Period: #340, 1905-09, 1938-55 




A. Computation of the net influence of upstream man-caused effects on 
the gaging station's recorded flow with respect to its drainage 
areas' native surface water runo ff 
Consumptive use of surface water by 
irrigated agriculture 
Export of surface water by the 
Berthoud Pass Ditch 
Export of surface water by the 
Moffat Water Tunnel 
NET INFLUENCE 
8. Computat ion of the native surface water runoff 
Average annual runoff as measured by 
the USGS gaging station(s) 
Average annual net influence of 
upstream man -caused effects 
Average annual native surface 
water runoff 
+12,620 1 
+ 426 2 
+22,951 3 
+35,997 
125, 14 74 
+35,997 
161 , 144 
1 There are diversions above the gaging station for the irrigation of 
about 6,500 acres above the station and about 1,500 acres below (United 
States Geological Survey, 1964a) . The methodology for estimating the 
comsumpt ive use of surface water supplies by the irrigated acreage 
with the subbasin is the same as that used for the Colorado River-
Mountains Subbasin (Footnote2 , Table A2-1). The diversions for irri-
gation below the gaging station are the entire application rate (2 . 78 
acre-feet per acre). The return flows from this acreage will accrue 
below the gaging station. 
2 The Berthoud Pass Ditch has only been exporting water since 1910 
(Ap pendix B, Table 83-5). · The value entered is . the equivalent 1905-09, 
1938-55 annual diversion. This was computed by spreading out its 18 
year 1938-55 diversions over the 23 year 1905-09, 1938-55 period. 
3 The Moffat Water Runnel has been exporting water only since 1936 
(Appendix B, Table 83-4) . The value entered is the equivalent 1905-09, 
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TABLE A2-4: (continued) 
1938-55 annual diversion. This was computed by spreading out its 18 
year 1938-55 diversions over the 23· year 1905-09, 1938-55 period. 
4 Appendix C, Table C2-2. 
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TABLE A2-5: Computation of Native Surface Water Runoff 
Subbasin: Fraser River 
Supply Condition: 1970 Water Year 





A. Comp utation of the net influence of upstream man-caused effects on 
the gaging station's recorded flow with respect to its drainage 
areas' native surface water runoff 
Consumptive use of surface water by 
irrigated agriculture 
Export of surface water by the 
Berthoud Pass Ditch 
Export of surface water by the 
Moffat Water Tunnel 
NET INFLUENCE 
B. Computation of the native surface water runoff 
1970 runoff as measured by the 
USGS gaging station(s) 
1970 net influence of upstream 
man-caused effects 





135 ,419 5 
+54,785 
190,204 
1 Gaging station #340 was discontinued in December of the 1956 water 
year, (Appendix C, Table C2-2). A correlation study was performed to 
determine the 1970 water year runoff at the site of this gaging sta~ : 
tion. 
2 Assumed to be the average depletion, see Footnote 1 , Appendix A, 
Table A2-4. 
3 Appendix B, Table B3-5. 
4 Appendix B, Table B3-4 (includes imports from the Williams Fork 
River Subbasin, which arrives through :tbe Vasquez and Jones P,3ss 
Tunnels). 
5 A correlation study was performed to determine the 1370 water year 
runoff at the site of this gaging station. The combined flows 
recorded at gaging stations #09026500, 11Saint Louis Creek near Fraser, 
Colorado; 11 #09032000, 11 Ranch Creek near Fraser, Colorado; 11 #0902400, 
11 Fraser River near Winter Park, Colorado, 11 and #09025000, 11Vasquez 
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TABLE A2-5: (continued) 
Creek near Winter Park, Colorado, 11 were found to average 67,216 acre-
feet per year over a 26 year period, 1935-60 (United States Geological 
Survey, 1954, 1964b). These gaging stations are located on the Fraser 
River major headwater tributaries and t heir flows were not corrected 
for the exports of their drainage area's surface water supplies by the 
Moffat Water Tunnel and the Berthoud Pass Ditch, or for the consumptive 
use of agriculture. By subtraction from the average recorded runoff 
at gaging station #340 (Supporting Appendix C, Table C2-2), the average 
amount of surface water accruing to the Fraser River below these gag-
ing stations and above gaging station #340 was found to be 57,931 
acre-feet per year. The only significant perturbations to the surface 
water supplies in this reach of the Fraser River subbasin where these 
waters accrue is the consumptive use of irrigation. 
During the 1970 water year these upstream gaging stations recorded 
a combined runoff of 69,470 acre-feet. Adjusted for exports from 
their drainage areas, their combined 1970 native runoff was 111,635 
acre-feet, or 113.84 percent above their average 1935-60 native sur-
face water supplies which were found to be 98,064 acre-feet per year 
(Average actual flows of 67,216 acre-feet corrected for 1935-60 
upstream perturbations). It is assumed, therefore, that if gaging 
station #340 was recording flows during the 1970 water year, it would 
have measured the actual 1970 runoff of the upstream gaging stations 
(69,470 acre-feet) plus 113.84 percent of the average inflow 
between (1. 1384 X 57,931 acre-feet = 65,949 acre-feet), for a total 
of 135,419 acre-feet. 
A spot check of several years when gaging station #340 was operating 
shows the computed runoff to be~ 5 to 10 percent of the recorded 
runoff. This validates_the methodology with respect to the accuracy 
of the data and to the overall intent of this analysis with respect 
to this study. 
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TABLE A2-6: Computation of Native Surface Water Runoff 
Subbasin: Fraser River 
Supply Condition: Average Annual, 4 Year Drought Period 
USGS Gaging Station(s) and Period: #340, 1953-56 
1953-56 Average Annual 
Upstream Man-Caused Effec t 
Influence 
(Acre-Feet) 
A. Computat ion of the net influence of upstream man -caused effects on 
the gaging station's recorded flow with respect to its drainage 
area's native surface water runoff (excluding the consumptive use 
of surface water by municipalities, agriculture, and industries, 
and reservoir evaporation). 
Export of surface water by the 
Berthoud Pass Ditch 
Expo rt of surface wate r by the 
Moffat Water Tunnel 
NET INFLUENCE 
+ 416 1 
+36,265 2 
+36,681 
B. Computation of the native surface water "adjusted runoff 11 
1953-56 average annual runoff as measured 
by the USGS gaging station(s) 
1953-56 average annual net influence 
of upstream man -caused effects 
1953-56 average annual native 
surface water 11adjusted runoff" 
C. Computation of the-native surface water runoff 
1953-56 Drought Period Average 
Annual 11Adjusted Runoff 11 
Long Term Average Annual 








Therefore, 88. 95 pe rcent of the lon g term average annual native sur-
face water ru noff of this subbasin is assumed to be the average annual 
native surface water runoff during a four year drought period, or, 
[0.8895] [161,144 acre-feet 5 ] = 143,338 acre-feet 
1 Appendix B, Table B3-5. 
2 Appendix B, Table B3-4. 
3 Gaging station #340 was discontinued in December of the 1956 water 
year. A correlation study, the same as that used to estimate the 1970 
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TABLE A2-6: (continued) 
runoff (Footnote 5 , Table A2-5), was performed to determine the 1956 
water year runoff at the site of this gaging station. During the 1956 
water year, the four upstream gaging stations recorded a combined run-
off of 52,470 acre-feet. Adjusted for exports from their drainage 
areas, their combined native runoff was 106,296 acre-feet, or 108.39 
percent above their average 1935-60 native surface water supplies which 
were found to be 98,064 acre-feet per year. It is assumed, 
therefore, that if gaging station #340 was recording flow during the 
1956 water year, ft would have measured the actual runoff of the 
four upstream gaging stations (52,470 acre-feet) plus 108.39 percent of 
the average inflow between (l.0839 X 57.931 acre-feet = 62,791 acre-
feet) for a total of 115,261 acre-feet. The 1953-55 yearly records 
of gaging station #340 are found in Appendix C, Table C2-2. 
4 Appendix A, Table A2-4. The average annual native surface water 
runoff of this subbasin minus the average annual surface water con-
sumptive use of its agriculture. 
5 Appendix A, Table A2-4. The average annual native surface water 
runoff of this subbasin. 
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TABLE A2-7: Computation of Native Surface Water Runoff 
Subbasin: Williams Fork River 
Supply Condition: Average Annual, Long Term 
USGS Gaging Station(s) ~nd Period: #09037500 , 1905-24, 1934-74 




A. Computation of the net influence of upstream man-caused effects on 
the gaging station's recorded flow with respect to its drainage 
areas' native surface water runoff 
Consumptive use of surface water by 
irrigated agriculture 
Export of surface water by the 
Jones Pass Tunnel 
NET INFLUENCE 
B. Computation of the native surface water runoff 
Average annual runoff as measured by 
the USGS gaging station(s) 
Average annual net influence 
of upstream man-caused effects 
Average annual native 
surface water runoff 






1 There are diversions above the gaging station for the irrigation of 
about 1,300 acres above ~~e station and about 2,500 acres below 
(United States Geological Survey, 1974) . The methodology for estimat -
ing the consumptive use of surface water supplies by the irrigated 
acreage within the subbasin is the same as that used for the Colorado 
River - Mountains Subbasin (Footnote2 , Table A2-1) . The diversions 
for irrigation below the gaging station are the entire application 
rate (2 . 78 acre-feet per acre). The return flows from this 
acreage will accrue below the gaging station . 
2 The Jones Pass Tunnel has been exporting the native surface flows 
of this subbasin only since 1940 (Appendix B, Table B3 - 6). The value 
entered is the equiva l ent annual 1905-24, 1934- 74 annual diversion . 
This was computed by spreading out its 35 year 1940-74 diversion over 
the 61 year 1905-24, 1934-74 period. 
3 Appendix C, Table B2 - 3. 
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TABLE A2-8: Computation of Native Surface Water Runoff 
Subbasin: Williams Fork River 
Su pply Condition : 1970 Water Year 
USGS Gaging Station(s) and Period: #09037500, 1970 
1970 Upstream 
Man -Ca used Effect 
Inf luence 
(Acre-Feet) 
A. Computation of the net influence of upstream ma n-caused effects on 
the gaging station's recorded flow with respect to its drainage 
area's native surface water runoff 
Consumptive use of surface water by 
irrigated agriculture 
Export of surface wate r by the 
Jones Pass Tunnel 
NET INFLUENCE 
B. Computation of the na tive surface water runoff 
1970 runoff as measured by 
the USGS gaging station(s) 
1970 net influence of 
upstream man -caused effects 
1970 native surface water runoff 
+ 8,640 1 
+ 2, 1122 
+10 , 752 
103 , 700 3 
+10,752 
114,452 
1 Assu med to be the average depletion, see Footnote 1 , Table A2-7. 
2 Appendix B, Table B3-6-:--
3 Appendix C, Table C2-3. 
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TABLE A2-9: Computation of Native Surface Water Runoff 
Subbasin: Williams Fork River 
Supply Condition: Average Annual, 4 Year Drought Period 
USGS Gaging Station(s) and Period: #09037500, 1953- 56 
1953-56 Average Annual 
Upstream Man-Caused Effect 
Inf 1 uence 
(Acre-Feet) 
A. Computation of the net inf luence of upstream man -caused effects on 
the gaging station's recorded flow with respect to its drainage 
area's native surface water runoff (excluding the consumptive use 
of surface water by municipalities, agriculture, and industries, 
and reservoir evaporation) . 
Export of surface water by the 
Jones Pass Tunn e l 
NET INFL UENCE 
+8,020 1 
+8,020 
B. Computation of the native surface water "adjusted runoff. 11 
1953- 56 average annual ru noff as measured 
by the USGS gaging station(s) 
1953-56 average annua l ne t influence of 
upstream man- caused effects 
1953-56 average annual native surface 
water 11 adj usted runoff' 1 
C. Computation of the native surface water runoff. 
1953-56 Drought Period Average 
Annual "Adjusted Runoff" 
Long Te rm Average Annual 
"Adjusted Runoff" 
65 , 022 Acre-Feet = 101 ,269 Acre-Feet 3 
57,002 2 
+8 , 020 
65,022 
= 0.6421 
Therefore, 64.21 percent of the long term average annual native surface 
water runoff of this s ubbasin is assumed to be the average annual na-
tive surface water runoff during a four year drought period, or, 
[0.6421] [109 ,909 acre-feet 4] = 70,573 Acre-Feet 
(continued) 
TABLE A2-9 (continued) 
1 Appendix B, Table B3-6 . 
2 Appendix C, Table C2-3. 
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3 Appendix A, Table A2-8, the average annual native surface water 
runoff of this subbasin minus the ave rage annual surface water 
consumptive use of its agriculture. 
4 Appendix A, Table A2-8, the average annual native surface water 
runoff of this subbasin. 
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TABLE A2-10: Computa tion of Native Surface Water Runoff 
Subbasin: Blue River 
Supp ly Condition: Average Annual, Long Term 
USGS Gaging Station(s) and Period: #09053500, 1944-63 1 




A. Computation of the net influence of upstream man - caused effects on 
the gaging station's reco rded flow wi th respect to its drainage 
area's native surface wa ter runoff. 
Consumptive use of surface water by 
irrigated agr i culture 
Export of surface water by the 
Boreas Pass Ditch 
Export of surface water by the Hoosier 
Pass Tunnel 
+ 5,200 2 
+ 128 3 
+ 4 213 4 
NET INFLUENCE + 9 541 __ __________ _ ____ __ _______________ ___ ____ _ _ _ _____ _ ___ _ _______ i ______ _ 
B. Computation of the native surface water runoff . 
Average an nual runoff as measured by 
the USGS gaging station(s) 
Average annual net influence of 
upstream man - caused effects 




1 Although this gaging station was operated until the 1971 wate r year 
(Appendix C, Table C2-4), the average annual native surface water run -
off i s estimated from the'"20 water year peri od 1944-63. This was done 
to avoid correcting for the perturbations caused by Oil Jon Reservoir 
whi ch began storage at the end of the 1963 water year. 
2 There are diversions for approximately 4,000 acres of irrigated land 
above the gaging station (U SGS , 1971 ) . The methodology for estimating 
the consumptive use of surface water supplies by the irrigated acreage 
within this subbasin i s the same as that used for the Colorado River -
Mountains Subbasin (Footnote 2 , Table A2-1). 
3 Appendix B, Table B3-9 . 
4 The Hoosier Pass Tunnel has only been exporting water s i nce 1953 
(Appendix B, Table B3- 11). The value entered is the equivalent 1944-
63 annual d ivers ion. This was computed by spreading out its 12-year 
1952- 63 diversions over the 1944-63 20 year period . 
5 Appendix C, Table C2-4. 
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TABLE A2-ll: Computation of Native Surface Water Runoff 
Subbasin: Blue River 
Supp ly Condition: 1970 Water Year 





A. Computation of the net influence of upstream man-caused effects 
on the gaging station 1 s recorded flow with respect to its 
drainage area 1 s native surface water runoff. 
Consumptive use of surface water by 
irrigated agriculture 
Sto rage change in Dillon Reservoir 
Evaporation from Dillon Reservoir 
Export of surface water by the Harold D. 
Roberts Tunnel 
Export of surface water by the Boreas Pass Ditch 
Export of surface water by the Hoosier Pass Tunnel 
NET INFLUENCE 
B. Computat ion of the native surface water runoff. 
1970 runoff as measured by the 
USGS gaging station(s) 
1970 net influence of upstream man-caus ed effects 
1970 native surface water runoff 
+ 5,200 1 
+ 7,300 2 
+ 2,600 3 
+10,212 4 





1 Assumed to be the average depletion, see footnote 2 Table A2-10. 
2 USGS, 1970b. 
3 During the 1970 water year the average contents of Dillon Reservoir 
was 243,000 acre- feet (USGS, 1970). This corresponds to a surface area 
of about 3,120 acres (International Engineering Company, Inc., et al., 
1973). The mean annual precipitation minus the mean annual evapora-
tion of the region around Dillon Reservoir is abo.ut -10 inches {Meyer, 
1942). Therefore, the 1970 evaporation loss of Dillon Reservoir is 
estimated to be approximately 2,600 acre-feet . 
4 Appendix ' B, Table B3-8 . 
5 Appendix B, Table B3-9. 
6 Appendix B, Table B 3- 11 . 
7 Appendix C, Table C2-4. 
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TABLE A2-12: Computation of Native Surface Water Runoff 
Subbasin: Blue River 
Supply Conditio~: Average Annual, 4 Year Drought Period 
USGS Gaging Station(s) and Period: #09053500, 1953-56 
1953-56 Average Annual 
Upstream Man-Caused Effects 
Influence 
(Acre-Feet ) 
A. Computation of the net influence of upstream man-caused effects 
on the gaging station's recorded flow with respect to its drain-
age area's native surface water runoff (excluding the consumptive 
use of surface water by municipalities, agriculture, and indus-
tries, and reservoir evaporation). 
Export of surface water by the 
Boreas Pass Ditch 
Export of surface water by the 
Hoosier Pass Tunnel 
NET INFLUENCE 
+ 2341 
+ 6,032 2 
+ 6,266 
B. Computation of the native surface water "adjusted runoff. 11 
1953-56 average annual runoff as measured 
by the USGS gaging station(s) 
1953-56 average annual net influence of 
upstrea m man-caused effects 
1953-56 average annual native surface 
water 11adj usted runoff" 
C. Computation of the native surface water runoff. 
1953-56 Drought Period Average 
Annual "Adjusted Runoff" 









Therefore, 84.02 percent of the long term average annual native surface 
water runoff of this subbasin is assumed to be the average annual na-
tive surface water runoff during a four year drought period, or, 
[0.8402) [323,481 acre-feet S] = 271,789 Acre-Feet 
(continued) 
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TABLE A2-12 (continued) 
l Appendix B, Table B3-9. 
2 Appendix B, Table B3-11. 
3 Appendix C, Table C2-4. 
4 Appendix A, Table A2-10, the average native surface water runoff 
of this subbasin minus the average annual surface water _consumptive 
use of its agriculture. 
5 Appendix A, Table A2-10, the average native surface water runoff 
- of this subbasin. 
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TABLE A2-13: Computation of Native Surface Water Runoff 
Subbasin: Piney River 
Supply Condition: Average Annual, Long Term 
~SGA Gaging Station(s) and Period: #09059500, 1945-24 




A. Computation of the net influence of upstream man-caused effects 
on the gaging station's recorded flow with respect to its drain-
age area's native surface water runoff. 
Consumptive use of surface water by 
irrigated agriculture 
NET INFLUENCE 
B. Computation of the native surface water runoff. 
Average annual runoff as mea sured by the 
USGS gaging station(s) 
Average annual net influence of upstream 
man-caused effects 







3 There are diversions for approximately 400 acres of irrigated hay 
meadows above the gaging station (USGS, 1974). The methodology for 
estimating the consumptive use of surface water supplies by the 
irrigated acreage within this subbasin is the same as that used for 
the Colorado River-Mountains Subbasin (Footnote 2 , Table A2-1). 
2 Appendix C, Table C2-5. 
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TABLE A2-14: Computation of Native Surface Water Runoff 
Subbasin: Piney River 
Supply Condition: 1970 Water Year 





A. Computation of the net influence of upstream man-caused effects 
on the gaging station's recorded flow with respect to its drain-
age a rea's native surface water runoff. 
Consumptive use of surface water by 
irrigated agriculture 
NET INFLUENCE 
B. Computation of the native surface water runoff. 
1970 runoff as measured by the USGS 
gagin g station(s) 
1970 net influence of upstream 
man-caused effects 






1 Assumed to be the average depletion, see footnote 1 , Appendix A, 
Table A2-13. 
2 Appendix C, Table C2-5. 
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TABLE A2-15: Computation of Native Surface Water Runoff 
Subbasin: Piney River 
Supply Condition: Average Annual, 4 Year Drought Period 
USGS Gaging Station(s) and Period: #09059500, 1953-56 
1953-56 Average Annual 
Upstream Man -Caused Effect 
Influence 
-· (Acre-Feet) 
A. Computation of the net i nfluence of upstream man-caused effects 
on the gaging station's recorded flow with respect to its drain-
age area's native surface water runoff (excluding the consumptive 
use of surface water by municipalities, agriculture, and indus-
tries, and reservoir evaporation) . 
NET INFLUENCE 0 
B. Computation of the native surface water "adjusted runoff.'' 
1953-56 average annual runoff as 
measured by the USGS gaging station(s) 
1953-56 average annual net influence 
of upstream man-caused effects 
1953-56 average annual native surface 
water "adjusted runoff" 
C. Computation of the native surface water runoff. 
1953-56 Drought Period Ave-rage 
Annual "Adjusted Runoff 11 
Long Term Average Annual 
"Adjusted Runoff" 
38,440 Acre-Feet 





Therefore, 70.38 percent of the long term average annual native surface 
water runoff of this subbasin is assumed to be the average annual 
native surface water runoff during a four year drought period, or, 
[0.7038] [55,136 acre- feet 3] = 38,805 Acre-Feet 
1 Appendix C, Table c2-5. 
2 Appendix A, Table Al-13, the average annual native surface water 
runoff of this subbasin minus the average annual surface water con-
sumptive use by its agriculture. 
3 Appendix A, Table A2 -13 , the average annual native surface water 
runoff of this subbasin. 
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TABLE A2-16: Computation of Native Surface Water Runoff 
Subbasin : Eagle River 
Supply Condition: Average Annual, Long Term 
USGS Gaging Station(s ) and Period: #09070000, 1947-74 




A. Compu tation of the net influence of upstream man-ciused effects 
on the gaging station's recorded flow with respect to its drain-
age area's native surface water runoff. 
Consumptive use of su r face water by 
i rrigated agriculture +22, 100 1 
Export of surface water by the 
Columbine Ditch + 1,241 2 
Export of surface water by the 
Erving Ditch + 1 ,0273 
Export of surface water by the 
Wu r tz Ditch + 2,378 4 
Export of surface water by the 
Homestake Tunnel + 6 7685 
NET _I NFLUENCE _____________________________________________ +33~514 ___ _ 
B. Computation of the native surface water runoff. 
Average annual runoff as measured 
by the USGS gaging station(s) 
Average annual net influence of 
upstream man - caused effects 




1 There are approxi mately 17,0~0 acres of irrigated land above the 
gaging station (estimated from land use maps published by the U.S. 
Soil Conservation Service). The methodology for estimating the con -
sumptive use of surface water supplies by the i rrigated acreage with-
in this subbasin is the same as that used for the Col orado River-
Mountains Subbasin (Footnote 2 , Table A2-1). 
2 Appendix B, Table 84-2. 
3 Appendix B, Table 84-3. 
4 Appendix B, Tab l e 84- 4. 
5 The Homestake Tunnel has been exporting water only since 1967 
(Appendix B, Table 84- S). The value entered is the equivalent 1947-
74 annual diversion . This was computed by spreading out its 18 year 
1967-74 diversions over the 28 year 1947-74 year period. 
6 Appendix C, Table C2-6. 
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TABLE A2-17: Computation of Native Surface Water Runoff 
Subbasin: Eagle River 
Supply Condition: 1970 Water Year 





A. Computation of the net influence of upstream man -caused effects 
on the gaging station's recorded flow with respect to its drain-
age area's native surface water runoff. 
Consumptive use of surface water by 
irrigated agriculture +22, 100 1 
Export of surface water by the 
Columbine Ditch +2,160 2 
Export of surface water by the 
Erving Ditch + 1, 340 3 
Export of surface wate r by the 
Wurtz Ditch + 3,870 4 
Export of surface water by the 
Homestake Tunnel +23,010 5 
NET_INFLUENCE _____________________________________________ +52~480 __ _ 
B. Computation of the native surface water runoff. 
1970 runoff as measured by the 
USGS gaging station(s) 
1970 net influence of upstream 
man -caused effects ~ 
1970 native surface water runoff 
l Assumed to be the average depletion, 
2 Appendix B, Table B4-2. 
3 Appendix B, Ta ble B4-3. 
4 Appendix B, Tabl e B4-4. 
5 Appendix B, Table B4-5. 





1 , Table A2-16. 
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TABLE A2-18: Computation of Native Surface Water Runoff 
Subbasin: Eagle River 
Supply Condition: Average Annual, 4 Year Drought Period 
USGS Gaging Station(s ) and Period: #09070000, 1953-56 
1953-56 Average Annual 
Upstream Man-Caused Effect 
Influence 
(Acre-Feet) 
A. Computation of the net influence of upstream man-caused effects 
on the gaging station's recorded flow with respect to its drain-
age area's native surface water runoff (excluding the consumptive 
use of surface water by municipalities, agriculture and industries, 
and reservoir evaporation). 
Export of surface water by the 
Columbine Ditch + 1 , 1 08 1 
Export of surface water by the 
~rving Ditch 7882 
Export of surface water by the 
Wurtz Ditch + 1,7143 
NET INFLUENCE + 3,610 
B. Computation of the native surface water "adjusted runoff. 11 
1953-56 average annual runoff as 
measured by the USGS gagjog station(s) 
1953-56 average annual net influence 
of upstream man-caused effects 
1953-56 average annual native surface 
water "adjusted runoff" 
C. Computation of the native surface water runoff. 
1953-56 Drought Period Average 
Annual 11Adj usted Runoff" 
Long Term Average Annual 
11Adj usted Runoff" 
= 
330,585 Acre-Feet 







TABLE A2-18 (continued) 
Therefore, 78.09 percent of the long term average annual native sur -
face water runoff of this subbasin is assumed to be the average 
annual native surface water runoff dur i ng a four year drought period, 
or, 
[0 . 7809 ] [445,432 acre- fee t 6 ] = 347,838 Acre- Feet 
1 Appendix B, Table 84 - 2 . 
2 Appendix B, Table 84- 3. 
3 Appendix B, Table 84 - 4 . 
t+ Appendix C, Table C2-6 . 
5 Appendix A, Table A2-16, the average annual native surface water 
r unoff of this subbas i n minus the average annual surfa ce water con -
sumptive use of its agriculture . 
6 Appendix A, Table A2- 16, the average ann ual native surface water 
runoff of this subbasin . 
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TABLE A2-19: Computation of Native Surface Water Runoff 
Sub basin: Little Sna ke River 
Su pply Condition: Average Annual, Long Term 
USGS Gaging Station(s) and Period: #09253000, 1943-47 
1951-74 
1943-47, 1951-74 Average Annual 
Upstream Man-Caused Effect 
Influence 
(Acre-Feet) 
A. Computati on of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to its drainage 
areas native surface water runoff 
Consumptive use of surface water by 
irrigated agriculture 
Export of surface wate r by the 
Cheyenne Tunnel 
NET INFLUE NCE 
B. Computation of the native sur fa ce water runoff 
1943-47, 1951-74 average annual runoff as measured 
by the USGS gaging station(s) 
1943-47, 1951-74 average annual net influence of 
upstream man-caused effects 








1 There are diversions for approxi mate ly 2000 acres of irrigated land 
above the gaging station- iUnited States Geological Survey, 1974). The 
methodology for estimating the con sumpti ve use of surface water supplies 
by irrigated acerage within this subbasin is the same as that used for 
the Colorado River-Mountains subbasin, (Footnote 2 , Table A2-1). 
2 The Cheyenne Pipe I ine has been exporting water only since 1965. 
(Appendix B, Table 82-1). The value entered is the equivalent 1943-47, 
1951-74 annual diversion. This was computed by spreading out its 10 
years 1965-74 diversions over the 29 year 1943-47, 1951-74 time period. 
3 Appendix C, Table C2-7. 
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TABLE A2-20: Computation of Native Surface Water Runoff 
Subbasin: Little Sna ke River 
Suppl y Condition: 1970 Water Year 
USGS Gaging Station(s) and Period: 
1970 Upstream 
Man-Caused Effect 
#09253000 , 1970 
Influence 
(Acre-Feet) 
A. Computation of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to its drainage 
areas native surface water runoff 
Consumptive use of surface water by 
irrigated agriculture 
Export of surface water by the 
Cheyenne Tunnel 
NET INFLUENCE 
B. Computation of the native surface water runoff 
1970 Runoff as measured by the USGS 
Gaging Station(s) 
1970 net influence of upstream man-caused 
effects 







1 Assumed to be the average depletion, see Footnote 1 , Table A2-19. 
2 Appendix B, Table B2-l. 
3 Appendix C, Table C2-7. 
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TABLE A2-21: Computation of Native Surface Water Runoff 
Sub basin: Little Snake River 
Supply Condition: Average Annual, 4 Year Drought Period 
USGS Gaging Station(s) and Peria~ , #09253000, 1953-56 
1953-56 Average Annual 
Upstream Man -Caused Effect 
Influence 
(Acre-Feet) 
A. Computation of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to its drainage 
areas native surface water runoff (excluding the consumptive use 
of surface water by municipalities, agriculture, and industries, 
and reservoir evaporation) 
NET INFLUENCE 0 
B. Computation of the native surface water 11adj usted runoff 11 
1953-56 average annual runoff as measured by the 
USGS Gaging Station(s) 
1953-56 average annual net influence of upstream 
man-caused effects 
1953-56 average annual native surface water 
11adj us ted runof f 11 
C. Computation of the native surface water runoff 
1953-56 Drought Period Average 
Annual 11Adjusted Runoff 11 
Long Term Average Annual 
11Adjusted Runoff 11 
= 119,177 Acre-Feet 
166,133 Acre-Feet 2 




Therefo re, 71 . 74 percent of the lon g term average annual native surface 
water runoff of this subbasin is assumed to be the average annual 
native surface water runoff during a four year drought period, or, 
(0.7174] [168,733 acre-feet 3 ] = 121,049 Acre-feet 
1 Appendix C, Table C2-7. 
2 Appendix A, Table A2-l9, the average annual native surface water run-
off of this subbasin minus the average annual consumptive use of its 
agriculture. 
3 Appendix A, Table A2-19, the average annual native surface wate r run-
off of this subbasin. 
SECTION A3 
THE ARKANSAS RIVER BASIN 
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TABLE A3-l: Computation of Native Surface Water Runoff 
Subbasin: Arkansas River-Mountains 
Supply Condi t ion: Average annual, long term 
USGS Gaging Station(s) and Period: #07087200, 1965-75 
1965-75 Average Annual 
Upstream Man-Caused Effect 
Influence 
(Acre-Feet ) 
· A. Computation of the net influence of upstream man -caused effects on 
the gaging stations recorded flow with respect to its drainage 
areas native surface water runoff 
Consumptive use of surface water by 
irr igated agriculture 
Import of surface water by the 
Homestake Tunnel 
Import of surface water by the 
Columbine Ditch 
Import of surface water by the 
Ewing Ditch 
Import of surface water by the 
Wurtz Ditch 
Import of surface water by the 
Twin Lakes Tunnel 
Import of surface water by the 
Charles H. Boustead Tunnel 
Import of surface water by the 
Busk-Ivanhoe Tunnel 
Export of surface water by the 
Homestake Pipeline 
NET INFLUENCE 
B. Computation of the native surface water runoff 
1965-75 average annual runoff as measured by the 
USGS Gaging Station(s) 
1965-75 average annual net influence of upstream 
man-caused effects 

















1 There are diversions for approxi mately 7,400 acres of irrigated land 
above the gaging station, (United States Geological Survey, 1975). It 
is assumed that the irrigation application rates in this subbasin 
roughly correspond to those in the Cache La Poudre River subbasin of 
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TABLE A3-1: (continued) 
the South Platte River Basin where the growing season precipitation is 
similar. Therefore, on the average, 2.78 acre-feet of water is applied 
to each acre of land of which about 1. 3 acre-feet is consumptively used 
(Janonis and Gerlek, 1977). It is further assumed that ground water 
development in this subbasin is minor and that the irrigation demand 
is met exclusively by surface flows. Thus, the average consumptive 
use of surface water supplies by irrigation in this subbasin is approx-
imately 9,620 acre-feet per year. The non-consumptively used portion 
of the applied irrigation water is assumed to infiltrate to the aquifer, 
and eventually accrue back to the stream as return flows. Therefore, 
over the long term this water need not be corrected for, as it wil 1 
show up as surface flows at a later date. 
2 The Homestake Tunnel has been importing water only since 1967 (Appen -
dix B, Table 84-5). The value entered is the equivalent 1965-75 
annual diversion. This was computed by spreading out its 9 year 1967-
75 diversions over the 1965-75 11 year period. 
3 Appendix B, Table 84-2. 
4 Appendix B, Table 84-3. 
5 Appendix B, Table 84-4. 
6 Appendix B, Table 84-8. 
7 The Charles H. Boustead Tunnel has been importing water ~ince 1972, 
(Appendix B, Table 84-7). The value entered is the equivalent 1965-75 
annual diversion . This was computed by spreading out its 4 year 1972-
75 diversions over the 11 year 1965-75 time period. 
8 Appendix B, Table 84-6. 
9 The Homestake Pipeline has been exporting water only since 1966, 
(A ppendix B, Table 84-5 ) . The value entered is the equivalent 1965-75 
annual diversion. This was computed by spreading out its 10 year 1966-
75 diversions over the 11 year 1965-75 time period. 
10 Appendix C, Table C3-1. 
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TABLE A3-2: Computation of Native Surface Water Runoff 
Subbasin: Arkansas River-Mountains 
Supply Condition: 1970 Water Year 






A. Computation of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to its drainage 
areas native surface water runoff 
Consumptive use of surface water by 
irrigated agriculture 
Import of surface water by the 
Homestake Tunnel 
Import of sur face water by the 
Columbine Ditch 
Import of surface water by the 
Ewing Ditch 
Import of surface water by the 
Wurtz Ditch 
lmpo~t of surface water by the 
Twin La kes Tunnel 
Import of surface water by the 
Busk-Ivanhoe Tunnel 
Export of surface water by the 
Homestake Pipe! ine 
NET INFLUENCE 
B. Computation of the native surface water runoff 
1970 runoff as measu red by the USGS 
Gaging Station(s) 
1970 net influence of upstream man-caused 
effects 
1970 native surface water runoff 
+9,620 1 
-23,010 2 













1 Assu med to be the average depletion, see Footnote 1 , Table A3-l · 
2 Appendix B, Table B4-5. 
3 Appendix B, Table B4-2. 
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TABLE A3-2: (continued) 
4 Appendix B, Table B4-3. 
5 Appendix B, Table B4-4. 
6 Appendix B, Table B4-8. 
7 Appendix B, Tab le B4-6 . 
8 Appendix C' Table C3-1. 
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TABLE A3-3: Computation of Native Surface Water Runoff 
Subbasin: Arkansas River-Mountains 
Supply Condition: Average annual, 4 Year Drought Period 
USGS Gaging Station(s) and Period: #07087200, 1953-56 1 
1953-56 Average Annual 
Upstream Man-Caused Effect 
Influence 
(Acre-Feet) 
A. Computation of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to its drainage 
areas native surface water runoff (excluding the consumptive use 
of surface water by municipalities, agriculture, and industries, 
and reservoir evaporation) 
Import of surface water _by the 
Columbine Ditch 
Import of surface water by the 
Ewing Ditch 
Import of surface water by the 
Wurtz Ditch 
Import of surface water by the 
Twin Lakes Tunnel 
Import of surface water by the 
Busk-Ivanhoe Tunnel 
NET INFLUENCE 
B. Computation of the native surface water 
_"adjusted runoff" 
1953-56 average annual runoff as measured 
by the USGS Gaging Station(s) 
1953-56 average annual net influence of upstream 
man-caused effects 
1953-56 average annual native surface water 
"Adjusted Runoff" 











1953-56 Drought Period Average 
Annual "Adjusted Runoff" 
Long Term Average Annual 
"Adjusted Runoff" ,· 
= 
227,700 Acre-Feet = 0 _7604 299,429 Acre-Feet8 
Therefore, 76.04 percent of the long term average annual native 
surface water runoff of this subbasin is assumed to be the average 
annual native surface water runoff during a four year drought period, 
or, 
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TABLE A3-3: (continued) 
[O. 7604] [309,040 acre-feet 9 ] = 235 ,001 Acre-Feet 
1 Gaging station #07087200 has been operating only since 1965. A 
correlation study was performed to estimate the 1953-56 flows at the 
site of this gaging station. 
2 Appendix B, Table 84-2. 
3 Appendix B, Table 84-3. 
4 Appendix B, Table 84-4. 
5 Appendix B, Table 84-8. 
6 Appendix B, Table 84-6. 
7 Gaging station #07087200, "Arkansas River at Buena Vista, Colorado11 , 
has been in operation only since 1965. Gaging station #07086000, 
11Ar kansas River at Granite, Colorado 1 1 is located about 16 miles up-
stream and has been in operation consistantly since the 1911 water year. 
The amount of water accruing to the Arkansas River between these gaging 
stations averaged 53,825 acre-feet per year between 1965-75 when their 
operations coincided. The only significant perturbations of the sur-
face water supplies in the drainage area between these gaging station 
sites during the 1953-56 was the consumptive use of about 700 acres of 
irrigated land, (United States Geological Survey, 1964-75). During the 
1953-56 water years, the gaging station at Granite recorded an average 
annual runoff of 226,025 acre-feet. Gaging Station #07086500, 11 Clear 
Creek above Clear Creek Reservoir, Colorado" is located on :the maj or 
tributary contributing to the surface flows of the drainage area be-
t ween the two gaging statjon sites on the Arkansas River. Perturba-
tions to the surface water supplies above this gaging station are neg-
I igible and its 1953-56 average annual runoff was 82.84 percent of its 
28 year 1947-75 period of record, (USGS, 1964c). It is therefore 
assumed that if gaging station #07087200, 11Arkansas River at Buena 
Vista, Colorado" was recording flows during the 1953-56 wate r years, 
its 4 year average for this period would have been approximately the 
1953-56 average recorded at Granite (226,025 Acre-Feet) plus 82.84 
percent of the average inflow between (.8284 x 53,825 acre-feet= 
44,589 acre-feet) for a total of 270,614 acre-feet. 
8 Appendix A, Table A3-1, the average annual surface water runoff 
of this subbasin minus the average annual consumptive use ·of surface 
water by agriculture. 
9 Appendix A, Table A3-1, the average annual surface water runoff of 
this subbasin. 
SECTION A4 
THE SOUTH PLATTE RIVER BASIN 
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TABLE A4-1: Computation of Native Surface Water Runoff 
Subbasin: South Platte River-Mountains 
Supply Condition: Average annual, Jong term 
USGS Ga g in g Station(s) and Period: #06707000, 1914-75 1 
1914-74 Average Annual 
Upstream Man-Caused Effect 
Influence 
(Acre-Feet) 
A. Computation of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to its drainage 
areas native surface water runoff 
Consumptive use of surface water by 
irrigated agriculture 
Consumptive use of surface water by 
municipalities 
Net evaporation from reservoirs 
Import of surface water by the 
Boreas Pass Ditch 
Import of surface water by the East 
and West Hoosier Pass Ditches 
Import of surface water by the 
Aurora-Homestake Pipe! ine 
NET INFLUENCE 
B. Computation of the native surface water runoff 
1914-75 average annual runoff as measured by 
the USGS Gaging Stationfs) 
1914-75 average annual net influence of 
upstream man-caused effects 










1 The long term average annual native surface water runoff of this 
subbasin was estimated from the flows recorded at USGS gaging station 
#06707000, "South Platte River at South Platte, Colorado". This 
gaging station is locat ed about 8 miles upstream from the subbas i ns 
mouth and just below the confluence of the North Fork of The South 
River. It was found that by usin g this gaging ?tation instead of the 
one at the subbasins mouth, pert urbat ions in the small drainage area 
between whos long term records were not available (exports out of the 
subbasin by several structures diverting near the mouth of the Platte 
Canyon), would not have to be corrected for. It was assumed that the 
surface water runoff accruing to this 24 square mile drainage area of 
the subbasin excluded from the analysis was negligible. 
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TABLE A4-1: (continued) 
2 Janonis and Gerlek, 1977. It was assumed that the consumptive use 
of surface water in this subbasin by agriculture was constant over the 
study period and equal to the value found for the 1970 water year. 
3 Janonis, 1977. It was assumed that the consumptive use of surface 
water in this subbasin by mu.11icipal ities was constant over the study 
period and equal to the value found for the 1970 water -year. 
4 Antero, Elevenmile, and Cheesman Reservoirs are the majo r storage 
facilities located in this subbasin and in aggregate they provide the 
bulk of its storage capacity. Only the consumptive use of the sub-
basins surface water runoff by evaporation from these reservoirs 
were considered. 
A. Antero Reservoir began storage in 1909 and therefore has been 
operational over the entire 62 year, 1914-75, study period. This 
reservoirs' average surface area between January 1962 - December 
1971 was 1,788 acres, (International Engineering Company, Inc. et 
al, 1973). This was assumed to be the average surface area over the 
study period. The 1970 relationship between evaporation loss minus 
precipitation gain and surface area for Antero Reservoir was 1.31 
acre-feet per acre (Brit ten, 1976). It was assumed that the climatic 
conditions influencing evaporation rates and precipitation amounts 
were average during the 1970 water year. Furthermore , it was 
assu med that a linear relationship exists between net evaporation 
loss (evaporation minus precipitation) and surface areas. There-
fore, the average annual net evaporation loss of Antero Reservoir 
was estimated to be 2,342 acre-feet, (1.31 acre-feet per acre x 
1 , 788 acres) . 
B. Elevenmile Canyon Reservoir began storage in 1932 and thus has 
been operational for only 44 years of the 62 years study period. 
The procedure for determining the average annual net evaporation 
loss for this res ervo ir was the same as that used for Antero Reser-
voir. The average surface area between October 1965 - September 
1970 was 3,264 acres, (International Engineering Company, Inc., 
et al, 1973 ). The 1970 net evaporation loss was 2.03 acre-feet per 
acre, (Britten, 1976). Therefore, the average annual net evaporation 
loss of Elevenmile Canyon Reservoir was estimated to be 6,626 acre-
feet. However, this reservoir was not in existence during the first 
18 years of the study period. Therefore, an equivalent annual 
net evaporation loss was used in the analysis. Thi s was computed 
by spreading out its total 1932-75 net evaporat ion loss over the 
1914-75 period. 
[(6,626 acre-feet per year x 44 years ) • 62 years= 4,702 acre-
feet per year] 
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Table A4-l: (continued) 
C. Cheesman Lake began storage in 1905 and therefore has been 
operational over the entire study period. The procedure for de-
t e rmining the average an nual net evaporation Joss for this reser-
voir was also the same as that used for Antero Reservoir. The 
average surface area between October 1965 - September 1970 was 669 
acres, (International Engineering Company, Inc., et al, 1973). The 
1970 net evaporation loss was l. 39 acre-feet per acre, (Britten, 
1976). Therefore, the average annual net evaporation loss of 
Cheesman Lake was estimated to be 930 acre-feet. 
5 The Boreas Pass Ditch has been importing surface water to this sub-
basin only since 1933, (Appendix B, Table 83-9). The value entered 
is the equivalent 1914-75 annual import. This was computed by 
spreading out its 43 year, 1933-75, imports over the 62 year, 1914-75, 
study period. 
6 The East and West Hoosire Pass Ditches imported surface water only 
in water years 1935 through 1940 and 1939, respectively, (Appendix B, 
Table 83-10). The value entered is the equivalent 1914-75 annual 
import. This was computed by spreading out their short period of 
imports over the 62 year, 1914-75, study period. 
7 The Homestake has been importing surface water to this subbasin 
only since 1967, (Appendix B, Table 84-5). The value entered is the 
1914-75 equivalent annual import. This was computed by spreading 
out its 9 year, 1967-75, imports over the 62 year, 1914-75, study 
period. 
8 Gaging station #06707500, 11 South Platte at South Paltte, Colorado 11 
is -located below the confluence of the North Fort of the South Platte 
River. Therefore, it wa~- necessary to subtract the surface water 
flows entering this subbasin through the mouth of the North Fork of 
the South Platte River Subbasin. These flows are measured at USGS 
gaging station #06707000, "North Fork South Platte River at South 
Platte, Colorado 11 • Information on both of these gaging stations and 
their pub] ished records of yearly runoff can be found in Appendix C, 
Tables C4-2 and C4-1, respectively. 
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TABLE A4 -2: Computation of Native Surface Water Runoff 
Subbasin: South Platte River-Mountains 
Supply Condition: 1970 Water Year 





A. Computation of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to its drai nage areas-
native surface water runo ff 
Co nsumptive use of surface water by 
irrigated agriculture 
Consump tive use of surface water by 
municipalities 
Net Eva porat ion from Reservoirs 
Storage Change in Reservoirs 
Import of surface water through the 
Boreas Pass Ditch 
Import of surface water through the 
Aurora-Homestake Pipeline 
NET INFLUENCE 
B. Computation of the native surface water runoff 
1970 runoff as measured by the 
USGS Gaging Station(s) 
1970 net influence of upstream man-caused 
effects 
1970 native surface water runoff 
+39, 1692 
+ 90 3 
+10,6574 
+6, 189 5 
-3,370 7 
+52,735 
349 , 5008 
+52 , 735 
402,235 
1 The 1970 native surface water runoff of this subbasin was esti mated 
from the flows recorded at USGS gaging station #06707000, 11 South 
Platte River at Sout h Platte, Colorado 11 • Th is gaging station is lo-
cated about 8 mi les upstream from the subbasins mouth and just below 
the confluence of the North Fork of the Sout~ River. It was found 
that by using this gaging station instead of the one at the su bbasins 
mouth, perturbations in the small drainage area between whos long term 
rec prds were not available (exports out of the subbasin by several 
structures diverting near the mout h of the Pla tt e Canyon), wo uld 
not have to be corrected for. It was assumed that the surface water 
runoff accruing to this 24 sq uare mile drainage area of the subbasin 
excluded from the analysis was negligible. 
2 Janonis and Gerlek, 1977 . 
562 
TABLE A4-2: (continued) 
3 Janonis, 1977. 
4 Antero, Elevenmile, and Cheesman Reservoirs are the major storage 
facilities located in this subbasin and in aggregate they provide the 
bulk of its storage capacity. Only the consumptive use of the sub-
basin surface water supplies by evaporation from these reservoirs were 
considered. During the 1970 water year their individual net evapora-









5 The storage changes in only the majo r reservoirs of this subbasin 
were considered. The individual changes in reservoir contents during 
the 1970 water year were as fo 11 ows, (Britten, 1976): 
Antero 19 acre-feet 
Elevenmile Canyon + 336 acre-feet 
Chee sman +5,872 acre-feet 
TOTAL +6, 189 acre-feet 
6 Appendix B, Table B3-9. 
7 Appendix B, Table B4-5. 
8 Gaging station #06707500, "South Platte at South Platte, Colorado 11 
is located below the confluence of the North Fork of the South 
Platte River. Therefore, it was necessary to subtract the surface 
water flows entering this subbasin through the mouth of the North 
Fork of the South Platte River Sub basin. These flows are measured 
at USGS gaging station #06707000, "North Fork South Platte River at 
South Platte, Colorado". Information on both of these gaging stations 
and their published records of yearly runoff can be found in Appendix 
C, Tables C4-2 and C4-J respectively. 
563 
TABLE A4-3: Computation of Native Surface Water Runoff 
Subbasin : South Platte River-Mountains 
Suppl y Condition: Average Annual, 4 Year Drought Period 
USGS Gaging Station (s ) and Period: #06707000, 1953-56 1 
1953-56 Average Annual 
Upstream Man-Caused Effect 
Influence 
(Acre-Feet) 
A. Computation of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to its drainage areas 
native surface water runoff (excluding the consumptive use of surface 
water by municipalities, agriculture, and industries, and reservoir 
evaporation) 
Storage change in reservoirs 
Surface water import through the 





B. Computation of the native surface water 11adjusted runoff 11 
1953-56 average annual runoff as measured by 
the USGS Gaging Station(s) 
1953-56 average annual net influence of 
upstream man-caused effects 
1953-56 average annual native surface 
water 11adjusted runoff 11 
C. Computation of the native surface water runoff 
1953-56 Drought Period Average 
Annua 1 11Adj usted Runoff'' 
Long Term Average Annual 








Therefore, 52.36 percent of the long term average annual native sur-
face water runoff of this subbasin is assumed to be the average annual 
native surface water runoff during a four year drought period, or, 
[0.5236] [201,211 acre-feet] 6 = 105,354 Acre -Feet 
1 The drought pe riod average annual native surface water runoff of 
this subbasin was estimated from the flows recorded at USGS gaging 
station #06706000, 11South Platte River at South Platte, Colorado 11 • 
This gaging station is located about 8 miles upstream from the sub-
basins mouth and just below the confluence of the North Fork of the 
South River. It was found that by using this gaging station instead 
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TABLE A4-3: (continued) 
of the one at the subbasins mouth, perturbations in the small drainage 
area between whos long term records we re not available (exports out 
of the subbasin by several structures diverting near the mouth of . 
the Platte Canyon), would not have to be corrected for. It was 
assumed that the surface water runoff accruing to this 24 square mile 
drainage area of the subbasin excluded from the analysis was negligi-
ble. 
2 The storage changes in only the major reservoirs of this subbasin 
were considered. The individ ual average annual storage changes during 





3 Appendix B, Table 83-9. 
not available 
-13 ,583 acre-feet 
-1 0, 120 acre-feet 
-23,703 acre- feet 
4 Gaging station #06707500, "South Platte at South Platte, Colorado" 
is located below the confluence of the North Fork of the South Platte 
River. Therefore, it was necessary to subtract the surface water 
flows entering this subbasin through the mouth of the North For k of 
the South Platte River Subbasin. These flows are measured at USGS 
gaging station #06707000, "North Fork South Platte River at South 
Platte, Colorado". Information on both of these gaging stations and 
their published records of yearly runoff can be found in Appendix C, 
Tables C4-2 and C4-1, reipectively. 
5 Appendix A, Table A4-1, the long term average annual surface water 
runo ff of this subbasin-minus the long term average annual comsumptive 
use of surface water by its municipalities , agriculture, and evapora-
tion from its reservoir s . 
6 Appendix A, Table A4-1, the long term average annual surface water 
runo ff of th i s subbasin. 
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TABLE A4-4: Computation of Native Surface Water RUnoff 
Subbasin: North Fork of the South Platte River 
Su pply Condition: Average annual, long term 
USGS Gaging Station(s) and Period: #06706000, 1914-75 
1914-75 Average Annual 




A. Computation of the net incluence of upstream man-caused effects on 
the gaging stations recorded flow with respect to its drainage areas 
nati ve surface water runoff 
Import of surface water by the 
Harold D. Roberts Tunne l 
NET INFLUENCE 
B. Computation of the native surface water runoff 
191 4-75 average annual runoff as measured by 
the USGS Gaging Station(s ) 
1914-75 average annual net influence of upstream 
man-caused effects 
1914-75 average annual native surface water runoff 





1 The Harold D. Roberts Tunnel has been importing water to this sub-
basin only since the 1964 water year, (Appendix B, Table B3-8). The 
value entered is the equivalent 1914-75 annual import. This was 
comp uted by spread ing out its 12 year, 1964-75 imports over the 62 
year, 1914-75, study period. 
2 Appendix C, Table C4-1. 
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TABLE A4-5: Computation of Native Sur face Water Runo ff 
Subbasin: North For k of the South Platte River 
Supply Condition: 1970 Water Year 





A. Computation of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to i ts -drainage areas 
native surface water runoff 
Impor t of surface water by the 
Harold D. Roberts Tunnel 
NET INFLUENCE 
B. Computation of the native surface water runoff 
1970 runoff as measured by the 
USGS Gaging Station(s) 
1970 net in fluence of upstream man-
caused effects 
1970 native surface water runoff 
1 Appendix B, Table B3-8. 
2 Appendix C, Table C4-l. 






TABLE A4-6: Computation of Native Surface Water Runoff 
Subbasin: North Fork of the South Platte 
Supply Cond i tion: Average Annual, 4 Year Drought Period 
USGS Gagin g Station(s) and Period: #06707000, 1953-56 
1953-56 Average Annual 
Upstream Man -Caused Effect 
Inf I uence 
(Acre-Feet) 
A. Computation of the net influence of upstream man -caused effects on 
the gaging stations recorded flow with respect to its drainage areas 
native surface water runoff (excluding the consumptive use of surface 
water by municipalities, agriculture, and industries, and reservoir 
evaporation) 
NET INFLUENCE 
B. Computation of the native surface water 
"adjusted runoff" 
1953-56 average annual runoff as measured by 
the USGS Gaging Station(s) 
1953-56 average annual net influence of 
upstream man -caused effects 
1953-56 average annual native surface water 
"adjusted runoff' 1 
C. Computation of the native surface water runoff 
1953-56 Drought Period Average 
Annual "Adjusted Runoff'' 









Therefore, 57.09 percent of the long term average annual native sur-
face water runoff of this subbasin is assumed to be the average annual 
native surface water ru noff during a four year drought period. Or, 
[0.5709] [112,604 acre-feet 3 ] = 64, 287 Acre-Feet 
1 Appendix C, Table C4-1. 
2 Appendix A, Table A4-4. The long term average annual native sur f ace 
water runoff of this subbasin minus the long term average annual con-
sumptive use of surface water by agriculture, municipalities, and in-
dustries, and reservoir evaporation . 
3 Appendix A, Table A4-4. The long term average annual native surface 
wate r runoff of this subbasin. 
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TABLE A4-7: Computation of Native Surface Water Runoff 
Subbasin: Cherry Creek 
Supply Condition: Average Annual, Long Term 
USGS Gag i ng Station(s) and Period: #6-7153, 1943-56 1 
1943-56 Average Annual 
Upstream Man-Caused Effect 
Influence 
(Acre-Feet) 
A. Computation of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to its drainage areas 
native surface water runoff 





B. Computation of the native surface water runoff of Cherry Creeks 
entire hydrological drainage area 
1943-56 average annual runoff as measured 
by the USGS Gaging Station(s) 
1943-56 average annual net influence of 
upstream man-caused effects 





C. Computation of the native surface water runoff of the Cherry Creek 
Subbasin 
1943-56 average annual native surface water 
runoff of the entire Cl"le--rry Creek drainage 
1943-56 average minus the annual native surface water 
runoff accruing to the portion of Cherry Creek drainage 
within the South Platte River - Transition subbasin 
1943-56 average annual native surface water supply 




1 Gaging station #6-7135 is located at the mouth of the Cherry Creek 
drainage area; encompassing 24 more square miles than the designated 
Cherry Creek Subbasin. In this analysis, once the native surface 
water supply of the entire Cherry Cree k drainage is found, water na-
turally accruing to its drainage within the South Platte River -
Transition Subbasin is subtracted to find the native surface water 
supply of just the Cherry Creek Subbasin. While gaging station 
#6-7135 was operated until the 1969 water year, the 1943-56 water 
years will be used in this analysis. This was done to avoid correct-
ing for upstream perturbations caused by Cherry Creek Lake which 
began permanent storage on May 15, 1957. Cherry Creek Lake was 
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TABLE A4-7: (continued) 
completed in June of 1950, however, it was initially operated as a dry 
reservoir. This does not appreciably affect runoff records as flood 
water is released as soon as possible after it occurs. 
2 Janonis and Gerle k, 1977. The only irrigated area within the Cherry 
Creek drainage is above Cherry Creek Lake, lying with i n the Cherry 
Creek Subbasin. 
3 Appendix C, Table C4-9. 
4 Between 1958 and its last recording in 1969, gaging station #6-7135 
recorded an average annual runoff of 10,136 (supporting Appendix C, 
Table C4-9). Also during this 12 year time period, Cherry Cree k Lake 
released an average of 2,835 acre-feet per year (gaging station 
#06713000 , supporting Appendix C, Table C4-8). It is assu me d that the 
difference between these values (7,301 acre-feet per year) is the run-
off naturally accruing to the lower portion of Cherry Creeks' drain-
age, within the South Platte River - Transition Subbasin. 
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TABLE A4-8: Computation of Native Surface Water Runoff 
Subbasin: Cherry Creek 
Supp 1 y Condition: 1970 Water Year 
A correlation study was performed to estimate the 1970 native surface 
water runoff of the Cherry Creek Subbasin. The USG S gaging station 
#0671200, 11 Cherry Creek near Franktown, Co 1 orado 11 recor-ded an average 
annua l runoff of 6,480 acre-feet over its 35 years of record, 1939-75. 
(USGS, 1970b). This gaging station is located approximately in the 
middle of Cherry Creeks hydrological drainage and above most of the 
irrigation. The 1970 discharge of Cherry Creek near Franktown was 3,580 
acre-feet or 55.25 percent of the long term average annual. 
It was therefore assumed that the 1970 native surface water runoff of 
the Cherry Creek Subbasin was 55.25 percent of average or 6,119 acre-
fee t. (Table A4-7 shows the computations involved in estimating the 
long term average native surface water runoff of the Cherry Creek 
Sub basin; this was found to be 11,075 acre-feet/year). Furthermore, 
the 1970 surface water runoff of that portion of Cherry Creeks drain-
age within the South Platte River - Transition Subbasin was also assumed 
to have been 55.25 percent of average or 4,034 acre-feet. (Table A4-7, 
Footnote 4 , shows the comp utations involved in estimating the longterm 
average native surface water runoff of this portion of the Cherry 
Creek drainage; this was found to be 7,301 acre-feet/year). 
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TABLE A4 - 9 : Computation of Native Surface Water Runoff 
Subbasin: Cherry Creek 
Supply Condition: Average Annual, 4 Year Drought Period 
A correlation study was performed to estimate the average annual native 
surface water runoff of the Cherry Creek subbasin during a 4 year 
drought period. The USGS gaging station #0671200, 11 Cherry Creek near 
Fran ktown, Colorado'' recorded an average annual runoff of 6,480 acre- · 
feet over its 35 years of record, 1939-75 (USGS, 1970b). This gaging 
station is located approximately in the middle of Cherry Creeks' 
hydrological drainage area and above most of the irrigation . The 
1953-56 average yearly discharge of Cherry Creek near Franktown was 
2,695 acre-feet/year or 41 .59 percent of the long term average annual . 
It was therefore assumed that the 1953-56 average annual native surface 
water runoff of the Cherry Creek Subbasin was 41.59 percent of the long 
term average annual or 4,606 acre-feet . (Table A4 - 7 shows the compu -
tations involved in estimating the long term average annual native 
surface water runoff of the Cherry Creek Subbasin; this was found to 
be 11,075 acre-feet). Furthermore, the 1953-56 average annual native 
surface water runoff of Cherry Creeks' drainage within the South 
Platte River - Transition Subbasin was also assumed to have been 41.59 
percent of the long term average or 3,036 acre-feet (Table A4- 7 , 
Footnote4 shows the computations involved in estimating the long term 
average native surface water runoff of this portion of the Cherry 
Creek Subbasin; this was found to be 7,301 acre-feet/year). 
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TABLE A4-10: Computation of Native Surface Water Runoff 
Sub basin: Plum Creek 
Suppl y Condition: Average Annual, Long Term 
USGS Gaging Station(s) and Period: #06709500, 1948-75 
1948-75 Average Annual 
Upstream Man-Caused Effects 
Influence 
(Acre-Feet ) 
A. Computation of the net influence of upstream man-c~used effects on 
the gaging stations recorded flow with respect to its drainage areas 
native surface water runoff 
Consumptive use of surface water by 
irrigated agriculture 
NET INFLUENCE 
B. Computati.on of the native surface water runoff 
1948-75 average annual runoff as 
measured by the USGS Gaging Station (s) 
1948-75 average annual net influence of 
upstream man-caused effects 






1 Janonis and Gerle k , 1977. While this figure was determined for 
conditions existing during the 1970 water year, it was assumed to 
be representative of the long term. 
2 Appendix C, Table C4-7. 
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TABLE A4-ll: Computa ti on of Native Surface Water Runo ff 
Subbasi n: Plum Cree k 
Supply Condition: 1970 Water Year 
USGS Gaging Station (s) and Period: 
1970 Upstream 
Man-Caused Effect 
#06709500 , 1970 
Influence 
(Acre-Fee t) 
A. Computation of the net influence of upstream man-c~used effects on 
the gaging stations recorded flow wi th respect to its drainage areas 
native surface water runoff 
Consumptive use of surface water by 
irr igated agriculture 
NET INFLUENCE 
B. Computation of the nat i ve surface water runoff 
1970 runoff as measured by the 
USGS Ga ging Station (s) 
1970 net influence of upstream 
man-caused effects 
1970 native su rface water runof f 
1 Janonis and Gerlek, 1977. 







TABLE A4-12: Computation of Native Surface Water Runoff 
Subbasin: Plum Creek 
Supp ly Condition: Average Annual, 4 Year Drought Period 
USGS Gaging Station(s) and Period: #06709500, 1953-56 
1953-56 Average An nual 
Upstream Man-Caused Effect 
Influence 
(Acre-Feet) 
A. Computation of the net influence of upstream man -caused effects on 
the gaging stations recorded flow with respect to its drainage areas 
native surface water runoff (Excluding the consumptive use of surface 
water by municipalities, agriculture, and industries, and reservoir 
evaporation) 
NET INFLUENCE 0 
B. Computation of the native surface water 11adjusted runoff 11 
1953-56 ave rage annual runoff as measured 
by the USGS Gaging Station(s) 6,452 1 
1953-56 average annual net influence of 
upstream man-caused effects 0 
1953-56 average annual native surface 
water 11adjusted runoff 11 6,452 
C. Computation of the native surface water runoff 
1953-56 Drought Period Average 
Annual 11Adjusted Runo ff 11 




20,589 Acre - Feet2 = 0 · 3134 
Therefore, 31 .34 percent of the long term average annual native surface 
water runoff of this subbasin is assumed to be the average annual 
native surface water runoff during a four year drought period. Or, 
[0.3134) [22,789 acre-feet 3] = 7,142 Acre-Feet 
1 Appendix C, Table C4-7. 
2 Appendix A, Table A4-10. The average annual native surface water 
runoff of this subbasin minus the average annual consumptive use of 
surface water by agriculture. 
3 Appendix A, Table A4-10. The average annual native surface water 
runoff of this subbasin. 
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TABLE A4-l3: Computation of Native Surface Water Runoff 
Subbas in: Bear 
Suppl y Condition : Average Annual, Long Term 
USGS Gaging Sta ti on(s) and Period: #06710500, 1920-75 
#7110, 1930-49 




A. Computation of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to its drainage areas 
native surface water runoff 
Consumptive use of surface water by 
irri gated agriculture 
Co nsumptive use of surface water by 
municipalities 
NET INFLUENCE 
B. Computation of the native surface water runoff 
Average annual runoff as measured by the 
USGS Gaging Station(s) 
Average annual net influence of 
ups tream man -caused effects 





+ l ,083 
44,927 
, 
1 Janonis and Gerlek, 1977. While this figure was determined for 
conditions existing dur-i-A-g the 1970 water year, it was assumed to 
be representative of the long term. 
2 Janon is, 1977. 
3 The 1920-75 average annual surface water runoff recorded by USGS 
gagion station #067105000, 11 Bear Creek at Morrison, Colorado 11 was 
38,744 acre-feet, (Appendix C, Table C4-4). USGS gaging station #7110, 
11Turkey Creek near Morrison, Colorado 11 was only operated during water 
years 1943-46, 1948-53. For this 10 year period of record, the average 
annual recorded runo ff was 3,079 acre- feet, (Appendix C, Table C4-5). 
The USBR (1959) has correlated the flow past this gaging station 
with nearby gag i ng stations for years of missing record between 1930 
and 1949. They estimated that the average annual discharge of Turkey 
Creek at this site during this 20 year period was 5,100 acr e-feet. 
This figure was considered more representative of Long Term Conditions 
and therefore, was used in this analysis. 
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TABLE A4-14: Computation of Native Surface Water Runoff 
Subbasin: Bear Creek 
Supply Condition: 1970 Water Year 







A. Computation of the net influence of ups t ream man-caused effects on 
the gaging stations recorded flow with respect to its drai nage areas 
native surface water runoff 
Consumptive use of surface water by 
irrigated agriculture 
Cons umptive use of surface water by 
municipalities 
NET INFLUENCE 
B. Computation of the native surface water runoff 
1970 runoff as measured by the 
USGS Gaging Sta tion(s) 
1970 net influence of upstream 
man-caused effects 
1970 native surface water runoff 
1 Janonis and Gerlek, 1977. 
2 Janonis, 1977. 
+ 453 1 
+ 630 2 
+ 1,083 
75 , 161 3 
+ l ,083 
76 ,244 
3 The 1970 surface water runoff recorded by 'the USGS gaging station 
#067105000, 11 Bear Creek at Morrison, Colorado 11 was 66,420 acre-feet, 
(Appendix C, Table C4-4). This was 171 .4 percent of the long term 
average annual recorded runoff at this gaging station. Gaging station 
#7110, 11Turkey Creek near Morrison, Colorado 11 was discontinued in 
September of 1953, after only 10 full water years of operation, 
(Appendix C, Table C4-5). It was assumed that if this gaging station 
was operating during the 1970 water year, it too would have recorded 
a runoff that was 171.4 percent of its long term average annual 
nmoff. The USBR (1959) has correlated the flow of this gaging 
station with nearby gaging stations fo r years of missing record between 
1930 and 1949. They estimated that the average annual discharge of 
Tur ky Creek for this 20 year period was 5,100 acre-feet. This was 
the figure considered more representative of long term conditions and 
therefore, 171 .49 percent of i t, or 8,741 acre-feet, was used in this 
anal ys is. 
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TABLE A4-15: Computation of Native Surface Water Runoff 
Subbasin: Bear Creek 
Supp ly Condition: Average Annual, 
USGS Gaging Station (s) and Period: 
4 Year Drought Period 
#06710500, 1953-56 
#7100, 1953-56 
1953-56 Average Annual 
Upstream Man-Caused Effect 
Influence 
(Acre-Feet) 
A. Computati on of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to its drainage areas 
native surface water runoff (excluding the consumptive use of surface 
water by municipalities, agriculture, and industries, and reservoir 
evaporation) 
NET INFLUENCE 0 
B. Computati on of the native surface water 11adjusted runoff 11 
1953-56 average annual runoff as measured by 
the USGS Gaging Station (s) 
1953-56 avera ge annual net influence of 
upstream man-caused effects 
1953-56 average annual native surface 
water 11adjusted runoff" 
C. Computati on of the native surface water runoff 
1953-56 Drought Period Average 
Annual "Adjusted Runoff 11 
Long Term Ave rage Ann~al 
11Adjusted Runoff 11 
= 
19,339 Acre-Feet 




= 0.44 I 1 
Therefore, 44. 11 percent of the Jong term average annual native surface 
water runoff of this subbasin is assumed to be the average annual 
native surface water runoff during a four year drought period, or, 
[0.4411] [44,927 acre-feet 3 ] = 19,817 Acre-Feet 
1 The 1953-56 average annual surface water runoff recorded by USGS 
gaging station #067105000, 1 1Bear Creek at Morrison, Colorado11 was 
17, 100 acre-feet, (Appendix C, Table C4-4). This was 43.9 percent of 
the long term average annual runoff recorded at · this gaging station. 
USGS gaging station #7110 , 11Tur key Creek near Morrison, Colorado11 was 
discontinued in September of 1953 after only 10 full water years of 
operation. (Appendix C, Table C4-5). It was assumed that if th is 
gaging station was operating during the 1953-56 water years, it too 
would have recorded an average ann ual runoff that was 43.9 percent of 
its long term average annual runoff. The USBR (1959) has correlated 
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TABLE A4-15: (continued) 
the flow of this gaging station with nearby gaging stations for 
years of missing record between 1930 and 1949. They estimated that 
the average annual discharge of Tur key Creek for this 20 year period 
was 5,100 acre-feet. This was the figure considered more represen-
tat ive of Long Term Conditions and therefore, 45.99 percent of it, 
or 2,239 acre-feet was used in this a nalysis. 
2 Appendix A, Table A4-13. The long term ave rage annual native 
surface water runoff of this subbasin minus the long term average 
annual consumptive use of surface water by agriculture, municipalities, 
and industries, and reservoir evaporation. 
3 Appendix A, Table A4-13. The long term average annual native surface 
water runoff of this subbasin. 
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TABLE A4-16: Computation of Native Surface Water Runoff 
Subbas in: Clear 
Supply Condition: Average Annual, Long Term 
USGS Gaging Station(s) and Period: #06719500, 1912-75 
1912-75 Average Annual 
Upstream Man-Caused Effec t 
Influence 
(Acre-Feet) 
A. Computation of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to its drainage areas 
native surface water runoff 
Consumptive use of surface water by 
municipalities 
Import of surface wate r by the 
Jones Pass Tunnel 
Import of surface water by the 
Berthoud Pass Ditch 
Export of surface wate r by 
agricultural ditches 
NET INFLUENCE 
B. Computation of the native surface water runoff 
Average annual runoff as measured by 
the USGS Gaging Station(s) 
Average annual net influence of 
upstream man -caused effects 
Average annual native s~~face water runoff 
+ 660 1 




171 ,166 5 
+ 2,828 
173,994 
1 Janonis, 1977. While this figure was determined for conditions 
existing during the 1970 water year, it was assumed to be representa-
tive of the long term. 
2 The Jones Pass Tunnel impor ted water to this subbasin only during 
water years 1940-57, (Appendix B, Tabl e B3-6). The value entered 
is the equivalent 1912-75 ann ual import . This wa s computed by spread-
ing out its 18 year 1940-57 imports over the 64 year, 1912-75 study 
period. 
3 Appendix B, Table B3-5. · 
4 This figure was determined through an analysis of the 1930-49 
water year flows recorded at USGS gaging station #06719500, 11 Clear 
Creek at Golden, Colorado 11 , and the 1930-49 corrected flows of Clear 
Creek at this point given by the USBR, 1959. The agricultural ditches 
referred to here divert surface water just above the gaging station 
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TABLE A4-16: (continued) 
and deliver i t to agricultural lands downstream, in Clear Creeks' 
outlying valley highlands. The 1930-49 average annual export was 
assumed to be representative of the long term. 
5 The long term average annual native surface water runoff of this 
subbasin was estimated from the flows recorded at USGS gaging station 
#06719500 , "Clear Creek at Golden, Colorado" and from giversions from 
Ralston Creek above where it issues onto the plains. ~his gaging 
station is located near Cleak Creeks canyon mouth and this point on 
Ralston Creek is located at its canyon mouth. The drainage area 
above these locations defines this subbasin. The 1912-75 average 
annual surface water runoff recorded by USGS gaging #06719500, "Clear 
Creek at Golden, Colorado" was 165,567 acre-feet, (Appendix C, Tab le 
C4-10). There has never been a USGS gaging station on Ralston Creek. 
Therefore, it was necessary to determine its' average annual contri-
bution to the surface water runoff of this subbasin through other 
means. This was done by aggregating information on diversions from 
this creek . . Denver is one of the major right holder to waters from 
Ralston Creek. Through its storage rights exercised by the Long 
Lakes reservoirs, Denver yielded an average of 4,580 acre-feet per 
year from this creek during 1958-75, (Denver Water Board, 1973-75). 
This was assumed to be representative of the long term yield of these 
reserve i rs. 
The amounts in storage during the 1970 water year of two other 
reservoirs with rights to Ralston Cree k were available from the Colo-
rado State Engineer. Through an analysis of this information, it was 
determined that they yielded 1,019 acre-feet from this creek in 1970. 
Since the 1970 precipitation in this area was near normal, and since 
Ralston Cree ks' head waters usually have no carry over snow pack from 
prior years, the 1970 yield of these two reservoirs was assumed to 
be representative of th~-average annual long term yield. Therefore, 
it was assumed that the average annual long term yield of Ralston 
Creek was 5,599 acre-feet. 
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TABLE A4-17: Computation of Native Surface Water Runoff 
Subbasin: Clear 
Supply Condition: 1970 Water Year 






A. Computation of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to its drainage areas 
native surface water runoff 
Consumptive use of surface water by 
mun i c i pa 1 it i es 
Consumptive use of surface water by 
industries 
Surface water return flows from grou nd 
water usage by industries 
Surface wate r imports through the 
Berthoud Pass Ditch 
Export of surface water by 
agricultural ditches 
NET I NF LU ENCE 
B. Computation of the native surface water runoff 
1970 runoff as measured by the 
USGS Gaging Station(s) 
1970 net influence of upstream 
man-caused effects 
1970 native surface water runoff 
1 Janon is, 1977. 
2 Patterson, 1977. 
3 Appendix B, Table 83-5. 
+ 660 1 
+ 748 2 








4 This figure was determined through an analysis of the 1930-49 water 
year flows recorded at USGS gaging #06719500, 11Clear Creek at Golden, 
Colorado 11 , and the 1930-49 corrected flows of Clear Cree k at this 
point given by the USBR, 1959. The agricultural ditches referred to 
here, divert surface water just above the gaging station and deliver 
it to agricultural lands downstream, in Clear Creeks outlying valley 
highlands. The 1930-49 average annual export was also assumed to be 
the 1970 export of these ditches. 
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TABLE A4-l7: (continued) 
5 The 1970 water year native surface water runoff of this subbasin 
was esti mated from the flows recorded at USGS gaging station 
#06719500, 11 Clear Creek at Golden, Colorado" ·and from -diversions from 
Rals ton Creek above where it issues onto the plains. This gaging 
station is located near Clear Creeks canyon mouth and this point on 
Rals t on Creek is located at its canyon mouth. The drainage area 
above these locations defines this subbasin. Th.e 1970 -surface water 
runoff recorded by USGS gaging station #06719500, 11Cle-ar Creek at 
Golden, Colorado" was 211,400 acre-feet (Appendix C, Table C4-10). 
There has never been a USGS gaging station on Ralston Creek . There-
fore, it was necessary to determine its 1970 contribution to the 
surface water runoff of this subbasin through other mea ns. This was 
done by aggregating informatioh on diversfons from this creek. 
Denver is one of the major right holders to water from Ralston Creek. 
Through its storage rights exercised by the Long Lakes reservoirs, 
Denver yielded 8,290 acre-feet in 1970 from this creek, (Denver 
Water Board, 1970). The amounts in storage during the 1970 water 
year of two other reservoirs with rights to Ralston Creek were availa-
ble from the Colorado State engineer. Through an analysis of this 
information it was determined that they yielded l ,019 acre-feet from 
this creek in 1970. Therefore, the 1970 surface water runoff of 
Ralston Creek was assumed to be 9,309 acre-feet. 
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TABLE A4-18: Computation of Native Surface Water Runoff 
Subbasin: Clear Creek 
Supply Condition : Average Annual, 4 Year Drought Period 
USGS Gaging Station(s) and Period: #06719500, 1953-56 
1953-56 Average Annual 
Upstream Man-Caused Effect 
Influence 
(Acre-Feet) 
A. Comp utation of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to its drainage areas 
native surface water runoff (.excluding the consumptive use of surface 
water by municipalities, agriculture, and industries, and reservoir 
evaporation) 
Import of surface water by the 
Jones Pass Tunnel - 8 020 1 
' 
Import of surface water by the 
Berthoud Pass Ditc h 416 2 
Export of surface water by 
agricultural ditches + 4,644 3 
NET INF LUENCE - 3,792 
B. Computation of the native surface water 11adjusted runoff 11 
1953-56 average annual runoff as measured by the 
USGS Gaging Station(s) 
1953-56 average annual net influence of 
upstream man-caused effects 
1953-56 average annual native surface 
water 11adjusted runoff 11 --
C. Computation of the native surface water runoff 
1953-56 Droug ht Period Average 
Annua 1 11Adj us ted Runof f 11 
Long Term Average Annual 
11Adjusted Runoff 11 
114,350 Acre-Feet 





Therefore, 65.97 percent of the long term average annual native surface 
water runoff of this subbasin is assumed to be the average annual 
na tive surface water runoff dur ing a four year drought period, or, 
[0.6597] [173,994 acre-feet 6 ] = 114,784 · Acre-Feet 
1 Appendix B, Table B3-6. 
2 Appendix B, Table B3-5. 
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TABLE A4-18: (continued) 
3 This figure was determined through an analysis of the 1930-49 water 
year flows recorded at USGS gaging #06719500, 11 Clear Creek at Golden, 
Colorado 11 , and the 1930-49 corrected flows of Clear Creek at this 
point given by the USBR, 1959. The agricultural ditches referred to 
here, divert surface water just above the gaging station and deliver it 
to agricultural lands downstream, in Clear Creeks outlying valley 
highlands. The 1930-49 average annual export was assumed to be re-
presentative of the 1953-56 average annual export of these ditches. 
4 The 1953-56 average annual native surface water runoff of this sub-
basin was estimatid from the flows recorded at USGS gaging station 
#06719500, 11 Clear Creek at Golden, Colorado11 and from diversions from 
Ralston Creek above where it issues onto the plains. This gaging 
station is loca ted near Clear Creeks' canyon mouth and this point on 
Ralston Creek is located at its canyon mouth. The drainage area 
above these locations defines this subbasin. The 1953-56 average 
annual surface water runoff recorded by USGS gaging station #06719500, 
11 Clear Creek at Golden, Colorado 11 was 114,307 acre-feet, (Appendix C, 
Table C4-JO) . This was 68.5 percent of the long term average annual 
ru noff recorded at this gaging station. The average annual surface 
water runoff of Ralston Creek has been estimated to be 5,599 acre-
feet (Appendix A, Table A4-16 , Footnote 5). It was assumed that the 
1953-56 average annual surface water runoff of this creek was also 
68.5 percent of the long term average, or 3,835 acre-feet. 
5 Appendix A, Table A4-16. The long term average annual native 
surface water runoff of this. subbasin minus the long term average 
annual consumptive use of surface water by agriculture, municipalities, 
and industries, and reservoir evaporation. 
6 Appendix A, Table A4-16~ The Jon g term average annual native surfa~e 
water runoff of this subbasin. 
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TABLE A4-l9: Computation of Native Surface Water Runoff 
Subbasinc Boulder Creek 
Supply Condition: Average Annual, Long Term 
USGS Gaging Station(s) and Period: #06729500, 1959-75 
#06727000, 1917-60 
#06730300, 1960-75 




A. Computation of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to fts drainage areas 
native surface water runoff 
Export of surface water by the 
Sout h Boulder Conduit 
NET INFLUENCE 
B. Computa tion of the native surface water runoff 
Average annual runoff as measured by 
the USGS Gaging Station(s) 
Average annual net influence of upstream 
man-caused effects 
Average annual nat ive surface 
water runoff 





1 Denver Board of Water Commissioners, 1968, 73, 75. Moffat Tunne l 
imports to this subbasin are either stored in Gross reservo ir or ex-
ported by the South Boufcrer Conduit. Very 1 ittle ever passes the 
gaging station or South Boulder Cree k, so no corrections for these 
imports were necessary. The value entered as being exported by the 
Sout h Boulder Conduit is the 1959-75 average annual export of Sout h 
Boulder Creek native flows. 
2 The long term average annual native surface water runoff of the 
Boulder Creek subbasin was estimated from the flows recorded at USGS 
gaging stations #06729500, "South Boulder Creek near Eldora Springs, 
Colorado", #06727000, "Boulder Creek near Orodel 1, Co lorado ' i, and 
#06730300, "Coal Creek near Plainview, Colorado", (Appendi x C, 
Tab les C4-l2, - 13, and - 14). These gaging stations are located in 
the foothills near the canyon mouths of the mainstem ,and South :Boulder 
Creek and Coal Creek. 
Surface water accruals be low these gaging stations were assumed 
negligible. The periods of record of these gaging stations used in 
this analysis were selected to adjust for as little upstream perturba-
tions as possible. 
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TABLE A4-19: ~ontinued) 
The average annual recorded runoff of gaging station #06729500 
durin g water years 1959-75 was 46,427 acre-feet; of gaging station 
#06727000 during water years 1917-60 it was 66,842 acre-feet; and of 
gaging station #06730300 during water years 1960-75 it was 3,283 
acre-feet. 
587 
TABLE A4-20: Computation of Native Surface Water Runoff 
Subbasfn: Boulder Creek 
Supply Condition: 1970 Water Year 








A. Computation of the net influence of upstream man -caused effects on 
the gaging stations recoeded flow with respect to its drainage areas 
native surface water runoff 
Export of surface water by the 
South Boulder Condu i t +11 ,830 1 -------------------------------
Export of surface water by the 
Betasso Water Treatment Plant Coriduit 
Storage change in reservoirs 
NET INFLUENCE 
B. Computation of the native surface water runoff 
1970 runoff as measured by the 
USGS gaging station(s) 
1970 net influence of upstream 
man-caused effects 
1970 native surface water runoff 
+13,581 2 





1 Denver Board of Water Commissioners, 1973. Moffat Tunnel imports to 
this subbasin are either stored in Gross Reservoir or exported by the 
South Boulder Conduit. Very little ever passed the gaging station on 
South Creek so no corrections were necessary . The value entered as 
being exported by the South Boulder Diversion Conduit is the 1970 export 
of South Boulder Creek native flows. 
2 Janonis, 1977. This value represents the amount of native sur fa ce 
water runoff the City of Boulder's Betasso water treatment plant 
diver ted above, and therefore bypassed, the gaging station on ·the main 
stem of Boulder Creek. 
3 Division l Water Commis s ioners, 1970. This value repres ents the total 
net increase i n storage in several small reservoirs above these gaging 
stations. (Does not include storage change in Gross reservoir, whos 
main function is to regulat e and store Moffat tunnel imports). 
4 The 1970 surface water runoff of this subbasin was estimated from the 
flows recorded at the USGS gaging stations #06729500, "South Boulder 
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TABLE A4-20: (continued) 
Creek near Eldorado s·pri"ngs, Colorado 11 , #06727000, 11 Boulder Creek near 
Oradell, Colorado11, and #06730300, 11 Coal Creek near Plainview, Colo-
rado11, (Appendix C, Tables C4-12, -13, and -14). These gaging stations 
are located in the foothills near the canyon mouths of the mainstem 
and South Boulder Creek and Coal Creek. Surface water accr uals below 
these gaging stations were assumed negligible~ The 1970 recorded 
runoff at gaging station #06729500 was 55,040 acre-fe~t, at #06270000 
it was 74,330 acre-feet, and at #06730300 it was 4,750 acre-feet. 
,· 
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TABLE A4-21: Computation of Native Surface Water Runoff 
Subbasin: Bou ·lder Creek 
Sup pl y Condition: Average Annual , 
USGS Gaging Station(s) and Period: 
1953-56 Average Annual 
Upstream Man-Caused Effect 
4 Year Drought Period 
#06729500, 1953-56 
#06727000, 1953-56 
#06730300 , 1953-56 
Influence 
· (Acre-Feet) 
A. Computation of the net influence of upstream man-caused effects on 
- the gaging stations recorded flow with respect to its drainage areas 
native surface water runoff c~xcluding the consumptive use of surface 
water by municipalities, agriculture, and industries, and reservoir 
evaporation) 
NET INFLUENCE 0 
B. Computation of the native surface water 11adjusted runoff 11 
1953-56 average annual runoff as measured by 
the USGS gaging station(s) 
1953-56 average annual net influence of 
upstream man-caused effects 
1953-56 average annual native surface 
water 11adjusted runoff 11 
C. Computation of the native surface water runoff 
1953-56 Drought Period Average 
Annual "Adjusted Runof-f 11 
Long Term Average Annual 
11Adjusted Runoff 11 
= 
83,824 Acre-Feet 





Therefore, 68.24 percent of the long term average annual native surface 
water runoff of this subbasin is assumed to be the average annual native 
surface water runoff during a four year drought period, or, 
[0.6824) [122,832 acre-feet 3 ] = 83,824 Acre-Feet 
1 The 4 year drought period average annual surface water runoff of this 
subbasin was estimated from the flows recorded at USGS gaging station 
#06729500, "South Boulder .Creek near Eldorado Springs, Colorado", 
#06727000, "Boulder Creek near Orodel 1, Colorado 11 , and #06730300, 
11 Coal Creek near Plainview, Colorado 11 , (Appendix C, Tables C4-12, - 13, 
and -14). These gaging stations are located in the foothills near the 
canyon mouths of the mainstem and South Boulder Creek and Coal Creek. 
Surface water accruals below these gaging stations were assumed 
neg! igible. The 1953-56 average annual recorded runoff at gaging 
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TABLE A4-21: (continued) 
station #06729500 was 32,903 acre-feet and at #06727000 it was 48,538 
acre-feet. Gaging station #06730300 was not operating during this 
period; a correlation was preformed to determine what it would have 
recorded if it was on lines then. The 1917-60 average annual recorded 
runof f of Boulder Creek by station #06727000 was 66,842 acre-feet; the 
1953-56 average annual runoff recorded by this . gaging station was 
48,538 acre-feet er 72.6 percent of the lon g term average. ·Therefore, 
it was assumed, if gaging station #06730300. was operati·ng, then it too 
would have recorded 72.6 percent of its long term average, or 2,383 
- acre-feet. 
2 Appendix A, Table A4-19. The average annual native surface water 
runoff of this subbasin minus the surface water consumptive use 
(upstream of the gaging stations) of municipalities, industries, and 
agriculture and evaporation from reservoirs. 
3 Appendix A, Table A4-19. The average annual native surface water 
runoff of this subbasin. 
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TABLE A4-22: Computation of Native Surface Wa t er Runoff 
Subbasin: Saint Vrain Creek 
Su pply Condition: Average An nual, Long Term 
USGS Ga g in g Sta ti on (s) and Pe r iod: #06724000, 1930-49 
#7245, 1930-49 
1930-49 Average Annual 
Upstream Man-taused Effect 
Influence 
· (Acre-Feet) 
A. Computation of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to its drainage areas 
native surface water runoff 
Export of surface water by 
Agricultural ditches 
NET INFLUENCE 
B. Computation of the native surface water runoff 
Average annual runoff as measured by 
the USGS gaging station(s ) 
Average annual net influence of 
upstream man-caused effects . 
Average annual native surface water runoff 





1 This figure was determined through an analysis of the 1930-49 flows 
recorded at USGS gaging station #06724000, "Saint Vrain Creek at Lyons, 
Colorado 11 , and the 1930-49 corrected flows of Saint Vrain Creek at 
this point given by the USSR, 1959. The agricultural ditches referred 
to here divert surface water just above the gaging station and deliver 
it to agricultural lands down stream. 
2 The long term average annual surface water runoff of this subbasin 
was estimated from the flows recorded at the USGS gaging stations 
#06724000, 11Saint Vrain Creek at Lyons, Colorado 11 and #7245 11 Lefthand 
Creek near Boulder, Colorado 11 , (Appendix C, Tabl e s C4-16 and -17). 
These gaging sta t ions are located in the foothills near the canyon 
mouths of the Saint Vrain Cree k and Coal Creek. Surface water accruals 
below these gaging stations were assumed neg! igible. The 1930-49 
average annual recorded runoff of the Saint Vrain Creek at station 
#06724000 was 87,266 acre-feet. USGS gaging station #7245 was only 
operated during water years 1930-31, 1948-53, 1956-57; for this 10 
year period, the average annual recorded runoff was 26,761 acre-feet. 
The USSR has correlated the flow past this gaging station with nearby 
gaging stations for years of missing record between 1930 and 19 ~9. 
They esti mated the average annual discharge of Lefthand Creek at this 
point during this 20 year period to be 22,000 acre-feet. This figure 
was considered more representative of long term conditions and there-
fore was used in this analysis. 
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TABLE A4-23: Computation of Native Surface Water Runoff 
Subbasin: Saint Vrain Creek 
Supp ly Condition: 1970 Water Year 






A. Computation of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to fts drainage areas 
native surface water runoff 
Export of surface water by 
agricul tural ditches 
Storage change in reservoirs 
NET INFLUENCE 
B. Computation of the native surface water runoff 
1970 runoff as measured by the 
USGS gaging station(s) 
1970 net influence of upstream 
man-caused effects 
1970 native surface water runoff 
1 Assumed to be the average annual export, see Footnote 1 , 





2 Division 1 Water Commi~>ioners, 1970. This value represents the total 
net releases from storage by several small reservoirs above the gaging 
stations . 
3 The 1970 surface water runoff of this subbasin was estimated from the 
flows recorded a·t the USGS gaging stations #06724000, 11 Saint Vrain 
Creek at Lyons, Colorado 11 and #7245 11 Lefthand Creek near Boulder, 
Colorado11 , (Appendix C, Tables C4-16 and -17). These gaging stations 
are located in the foothills near the canyon mouths of Saint Vrain 
and Coal Creek. Surface water accruals below these gaging stations 
were assumed negligible . The 1970 runoff of Saint Vrain Creek at 
station #06724000 was 98,480 acre-feet. Gaging station #7245 on 
Lefthand Creek was discontinued in 1957; a correlation was preformed 
to determine what it would have recorded if it was on line during that 
period. The 1930-49 average annual recorded runoff of Saint Vrain 
Creek by station #06724000 wa s 87,266 acre-feet; the 1970 runoff 
recorded by this station was 112.8 percent of the long term average. 
Therefore, it was assumed that if station #7245 was operating in 1970, 
it too wo uld have recorded flows 112.8 percent of the long term average 
or 24,816 acre-feet. 
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TABLE A4-24: Computation of Native Surface Water Runoff 
Subbasin: Saint Vrain Creek 
Supply Condition: Average Annual, 4 Year Drought Period 
USGS Gaging Station(s) and Period: #06724000, 1953-56 
#7245, 1953-56 
1953-56 Average Annual 
Upstream Man-Caused Effect 
Influence 
- (Acre-Feet) 
A. Computation of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to its drainage areas 
native surface water runoff (excluding t he consumptive use of surface 
water by muni c ipalities , agriculture, and industries, and reservoir 
evaporation) 
Export of surface wate r by 
agricultural ditches 
NET INFLUENCE 
+ 8,334 1 
+ 8,334 
B. Computat ion of the native surface water "adjusted runoff 11 
1953-56 average annual runoff as measured 
by the USGS gaging station(s) 
1953-56 average annual net influence 
of upstream ma n-caused effects 
1953-56 average annual native surface 
water "adjus ted runoff" , 
C. Computat ion of the native surface water runoff 
1953-56 Drought Period Average 
Annual "Adjusted Runoff" 
Long Term Average Annual 
"Adjusted Runoff" 






Therefore, 63 . 62 percent of the long term average annual native surface 
water ru noff of this subbasi n is assumed to be the average annual native 
surface wate r runoff during a four year drought pe riod, or, 
[0.6362] [117,600 acre-feet4 ] = 74,820 Acre-Feet 
l Assumed to be the average annual export, see Footnote 1 , Table A4-22. 
2 The 1953-56 average annual surface water runoff of this subbasin was 
estimated from the flows recorded at the USGS gaging stations 
#06724000, "Saint Vrain Creek at Lyons, Colorado" and #7245, "Left hand 
Creek near Boulder, Colorado", (Appendix C, Tabl es C4-l6 and -17), 
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TABLE A4-24: (continued) 
These gaging stations are located in the foothills near the canyon 
mouths of Saint Vra i n Creek and Coal Creek. Surface water accruals 
below these gaging stations were assumed negligible. 
The 1953-56 average annual runoff of Saint Vrain Creek at station 
#06724000 was 53,110 acre-feet. Gaging station #7245 was not operated 
continuously during this period; a correlation study was preformed 
to determine what it would have recorded if it was on line then. The 
1930-49 average annual recorded runoff of Saint Vrain Creek by 
station #06724000 was 87,266 acre-feet; the 1953-56 average annual 
runoff recorded by this station was 53,110 acre-feet or 60.8 percent 
of the long term average. Therefore, it was assumed that if station 
#7245 was operating then it too would have recorded flows 60.8 percent 
of its long term average, or 13,376 acre-feet. 
3 Appendix A, Table A4-22. The average annua 1 nati·ve_ surface w.ater 
runoff of this subbas in minus th.e s,u.rf ace water cons.urnpt i·ve. us.e 
(upstream of the gaging statton~) or muntctpaltties, tndustrtes ~ and 
agriculture and evaporation from reservotrs. 
4 Appendix A, Table A4-22. The average annual nattve surface water 
runoff of this subbasin. 
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TABLE A4-25: Computation of Native Surface Water Runoff 
Subbasin: Big Thompson River 
Supply Condl.tion: Average Annual, 
USGS Gaging Station(s) ~nd Period: 
1930-49 Average Annual 
Upstream Man-Caused Effect 
Long Term 





A. Computation of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to its drainage areas 
native surface water runoff 
NET INFLUENCE 0 
B. Computation of the native surface water runoff 
Average annual runoff as measured by 
the USGS Gaging Statfon(5) 
Average annual net influence of 
upstream man-caused effects 




1 The long term average annual surface water runoff of this subbasin 
was estimated from the flows recorded at the USGS gaging stations 
#6 -7420, ''Little Thompson River near Berthoud, Colorado" #06738000, 
"Big Thompson River at mouth of canyon near Drake, Colorado", and 
#7395 "Buckhorn Creek near Masonvi I le, Colorado'\ (Appendix C, Tables 
C4-19, -20, and -21). Tbese gaging stations are located in the 
foothills near the canyon mouths of the Big and Little Thompson 
Rivers and Buckhorn Creek. Surface water accruals below these gaging 
stations were assumed neg I igible. 
In 1959 the USBR adjusted the flows of these gaging stations for 
upstream perturbations and correlated their flows with nearby gaging 
stations for any missing periods of record between 1930 and 1949. They 
reported the fol lowing: 










TABLE A4-26: Computation of Native Surface Water Runoff 
Subbasin: Big THompson River 
Supply Condition: 1970 Water Year 








A. Computat ion of the net influence of upstream man-caused effects on 
the gaging stations recorded flow with respect to its drainage areas 
native surface water runoff 
Consumptive use of surface water by 
mun i c i pa I it i es 
Im port of surface water by the 
Eureka Ditch 
Export of surface water by the 
Olympus and Dille Tunnels 
NET INFLUENCE 
B. Computation of the native surface water runoff 
1970 runoff as measured by 
the USGS gag ing station(s) 
1970 net influence of upstream 
man-caused effects 
1970 native surface wate-F- runoff 
1 Janon is, 1977. 
2 Appendix B, Table 83-2. 






3 USGS, 1970b. Since 1953, all Alva B, Adams Tu nnel imports to this 
subbasin have bypassed the gaging station on the Big Thompson River; 
being diverted by the Olympus tunnel. However, this tunnel along with 
the Dillie tunnel, another CBT project facility, also divert native 
Big Thompson River flows around the gaging station at the mouth of its 
can yon. The value shown is the combined amount diverted during the 
1970 water year . 
4 The 1970 water year surface water runoff of this subbasin was esti-
mat ed from the flows recorded at the USGS gaging stations #6-7420, 
11 Little Thompson River near Berthoud, Colorado 1i, #06738000, 11 Big 
Thompson River at mouth of canyon near Drake, Colorado 11 and #7395 
11 Buckhorn Creek near Masonville, Colorado 11 , (Appendix C, Tables C4-19, 
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TABLE A4-26: (continued) 
-20, and -21). These gaging stations are located in the foothills 
near the canyon mouths of the Big and Little Thompson Rivers and Buck-
horn Creek . Surface water accruals below these gaging stations were 
assumed negligible. 
The 1970 runoff of the Big Thompson River at station #06738000 was 
62,680 acre-feet. Corrected for upstream perturbations within its 
drainage area, the native surface water runoff of the Big Thompson 
River at this point was 151,228 acre-feet or 119.9 percent of the 
long term average. Gaging stations #6-7420 and #7395 were discontinued 
prior to 1970. It was assumed that if they were operating during the 
1970 water year, they too would have recorded 119.9 percent of long 
term average, or 11,150 acre-feet and 14,628 acre-feet respectively. 
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TABLE A4-27: Computation of Native Surface Water Runoff 
Subbasin: Big Thompson River 
Supply Condition: Average Annual, 
USGS Gaging Station(s) and Period: 




The 1953-56 average annual surface water runoff of this subbasin was 
estimated from the flows recorded at the USGS gaging stations #6-7420, 
"Little Thompson River near Berthoud, Colorado", #06738000, "Big 
- Thompson River at mouth of canyon near Drake, Colorado", and #7395, 
"Buc khorn Creek near Masonville, Colorado", (Appendix C, Tables C4-19, 
-20, and -21). These gaging stations are located in the foothills near 
the canyon mouths of the Big and Little Thompson Rivers and Buckhorn 
Creek. Surface water accruals below these gaging stations were assumed 
negligible. 
Because of the lack of data regarding upstream perturbations on the 
Big and Little Thompson Rivers during 1953-56 (specifically those of 
the CBT project) it was assumed that the average annual native surface 
water runoff of this subbasin during this period was depressed from the 
long term average, the same as its neighbor, the Saint Vrain Creek 
Subba sin, was. Therefore, 63.62 percent (from Tabl e .A4-24) of the Big 
Thompson's estimated long term average annual native surface water 
runoff was assumed to have been available to the subbasin during 1953-
56, or 93,903 acre-feet/year. 
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TABLE A4-28: Computat ion of Native Surface Water Runoff 
Subbasin: Cache La Poudre 
Supply Condition: Average Annual, Long Term 
USGS Gaging Station(s) and Period: #06752000, 1950-70 
1950-70 Average Annual 
Upstream Man-Caused Effect 
Influence 
(Acre-Feet) 
A. Computation of the net influence of upstream man - ca~sed effects on 
the gaging stations recorded flow with respect to its drainage areas 
native surface water runoff. 
Consumptive use of surface water by 
irrigated agriculture 
Import of surface water from the North 
Platte River Basin by transbasin 
diversion structures 
Export of surface water by the 
Fort Coll ins Pipeline 
Export of surface water by 
agricultural ditches 
Import of surface water from the 
Colorado River Basin by the 
Grand River Ditch 
NET INFLUENCE 
B. Computation of the native surface water runoff 
Average annual runoff as measured by 
the USGS gaging station(sJ 
Average annual net influence of upstream 
man-caused effects 
Average annual native surface water runoff 
1 Janonis and Gerlek, 1977. 
+ 1,933 1 
-21 1002 
' 







2 During the 1950-70 period, the following transbasin diversion 
structures imported North Platte River Basin water to Cache La Poudre 
River subba s in above gaging station #06752000: 
Laramie Poudre Tunnel (Appendix .B, Table Bl-4) 
Skyline Ditch (Appendix B, Table Bl-5) 
Wilson Ditch (Appendix, B, Table Bl-1) 
Michigan Ditch (Appendix B, Table Bl-8) 
Cameron Pass Ditch {Appendix B, Table Bl-7) 
Bob Creek Ditch (Appendix B, Tab le Bl-3) 
Columb ine Ditch (Appendix B, Table Bl-2) 
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TABLE A4-28: (continued) 
3 Holland, 1971. The Fort Coll ins Pipe] ine diverts water above gaging 
station #06752000 and delivers it to Fort Coll ins, which is located 
outside of this gaging stations drainage area. 
4 Holland, 1971. During 1950-70 the following agricultural ditches 
diverted water upstream of gaging station #06752000 for irrigation 
below: 
Diversion Structure 
North Poudre Supply Canal 
Poudre Valley and Canyon Canal 
North Poudre Ditch 
TOTAL 
5 Appendix B, Table B3-I. 






6 The long term average annual native surface water runoff of the 
Cache La Poudre River Subbasin was estimated from the flows recorded 
at USGS gaging station #06752000, "Cache La Poudre River at mouth of 
canyon, near Fort Col I ins, Colorado 11 , (Appendix C, Table C4-23) . 
Surface wate r accruals below this gaging station were assumed 
negligible. 
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TABLE A4-29: Computation of Native Surface Water Runoff 
Subbasin : Cache La Poudre 
Suppl y Condition: 1970 Water Year 
USGS Gaging Station(s) and Period: #06752000, 1970 
1970 Upstream 
Man-Caused Effect 
In f luence 
(Acre-Feet ) 
A. Computation of the net influence of ups tream man-caused effects on 
the gaging stations recorded flow with respect to its drainage areas 
native surface water runoff 
Consumptive use of surface water by 
irrigated agriculture 
Chan ge in reservoir storage 
Import of surface water from the 
North Platte River Basin by transbasin 
diversion structures 
Import of surface water from the 
Colorado River Basin by the 
Grand River Ditch 
Expor t of surface water by the 
Fort Coll ins Pipeline 
Export of surface water by 
agricultural di t ches 
NET INFLUENCE 
B. Computation of the native surface water runoff 
1970 runoff as measured by the 
USGS gaging station(s) 
1970 net influence of upstream 
man-caused effects 
1970 native surface water runoff 
1 Janonis and Gerlek, 1977. 
2 Holland, 1971. 
+ l ,933 1 
- 19,420 3 
-12, 8304 
+ 8,000 5 





3 During 1970, the followin g transbasin diversion structures imported 
Nor th Platte River Basin water to Cache La Poudre River Subbasin 
above 9aging station #06752000: 
Laramie Poudre Tunnel (Appendix B, Tabl·e 81-4) 
Skyline Ditch (Appendix B, Table Bl-5) 
Wilson Ditch (Appendix B, Table 81-1) 
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TABLE A4-29: (continued) 
Michiga n Ditch (Appendix B, Table Bl-8) 
Cameron Pass Ditch (Appendix B, Table Bl-7) 
4 Appendix B, Table B3-l . 
5 Holland, 1971. The Fort Collins Pipeline diverts water above 
gaging station #06752000 and delivers it to Fort Collin~, which is 
located outside of this gaging stations drainage area. 
6 Holland, 1971. During 1970, the following agricultural ditches 
diverted water upstream of gaging station #06752000 for irrigation 
below: 
Diversion Structure 
North Poudre Supply Canal 
Poudre Valley and Canyon Canal 
North Poudre Ditch 
TOTAL 
1970 Average Annual 
Diversion (Acre-Feet) 




7 The 1970 water year native surface water runoff of the Cache La 
Poudre River Subbasin was estimated from the flows recorded at USGS 
gaging station #06752000, "Cache La Poudre River at mouth of canyon, 
near Fort Collins, Colorado 11 , (Appendix C, Table C4- 23). Surface 
water accruals below this gaging station were assumed negligible. 
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TABLE A4-30: Computation of Native Surface Water Runoff 
Subbasin: Cache La Poudre 
Supply Cond ition: Average Annual, 4 Year Drought Period 
USGS Gaging Station(s ) and Period: #06752000, 1953-56 
1953-56 Average Annual 
Upstream Man-Caused Effect 
Influence 
(Acre-Feet) 
A. Computation of the net influence of upst ream man-caused effects on 
the gaging stations recorded flow with respect to its drainage areas 
native surface water runoff (excluding the consumptive use of surface 
water by municipalities, agriculture, and industries, and reservoir 
evaporation) 
Import of surface water from the 
North Platte River Basin by transbasin 
diversion structures 
Import of surface water from the 
Colorado River Basin by the 
Grand River Ditch 
Export of surface water by the 
Fort Coll ins Pipeline 
Export of surface water by 
agricultural ditches 









B. Computation of the native surface water "adjusted runoff" 
1953-56 average annual runoff as measured 
by the USGS gaging station(s) 
1953-56 average annual net influence of 
upstream man-caused effects 
1953-56 average annual native surface 
water "adjusted runoff 11 
C. Compu tation of the native surface water runoff 
1953-56 Drought Period Average 
Annual 11Adjusted Runoff 11 
Long Term Average Annual 







Therefore, 67.31 percent of the long term average annual native surface 
water runoff of this subbasin is assumed to be the average annual 
native surface water runoff during a four year drought period, or, 
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TABLE A4-30: (continued) 
[0.6731) [234,833 acre-feet 8 ] = 158,066 Acre-Feet 
1 During the 1953-56 period, the following transbasin diversion 
structures imported North Platte River Basin water to Cache La Poudre 
River Subbasin above gaging station #06752000: 
Laramie Poudre Tunnel (Appendix B, Table Bl-4) 
Skyline Ditch (Appendix B, Table Bl - 5) 
Wilson Ditch (Appendix B, Table Bl-1) 
Mich igan Dit ch (Appendix B, Table Bl - 8) 
Cameron Pass Ditch (Appendix B, Table Bl-7) 
Bob Creek Di tch (Appendix B, Table Bl-3) 
Columbine Ditch (Appendix B, Table Bl-2) 
2 Appendix B, Table B3-l . 
3 Holland, 1971. The Fort Collins Pipeline diverts water above gaging 
. station #06752000 and delivers it to Fort Collins, which is located 
outside of this gaging stations drainage area. 
4 Holland, 1971. During 1953- 56, the fol l owing agricultural ditches 
diverted water upstream of gaging station #06752000 for irrigation 
below: 
Diversion Structure 
North Poudre Supply Canal 
Poudre Valley and Canyon Canal 
North Poudre Ditch 
5 Holland, 1971 . 






6 The long term average annual native surface water runoff of the 
Cache La Poudre River Subbasin ~as est imated from the flows recorded 
at USGS gaging stat ion #06752000, 11 Cache La Poudre Ri.ver at mouth of 
canyon, near Fort Collins, Colorado", (Appendix C, Table C4-23). 
Surface water accruals below this gaging station were assumed negl igi-
ble. 
7 Appendix A, Table A4-28 . The average annual native surface water 
runoff of this subbasin minus the surface water consumpt ive use 
(upstream of the gaging station) of mu nicipal ittes, industries, and 
agriculture and evaporation from reservoirs. 
8 Appendix A, Tabl e A4-28. The average annual nat ive surface water 
runoff of this subbasin . 
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TABLE A4 -3 1: Computation of Native Sur f ace Water Runoff 
Subbasin: South Platte River-Transition 
Supply Condition: Average Annual, Long Term 
The South Platte River-Transition Subbasin is an aggregation of the 
drainage areas of selected tributaries of the South Platte between its 
mountains and plains reach. Includ ed is the plains drainage of Clear 
and Bear Creeks and the lower drainage of Cherry Creek below Cherry 
Creek Lake. In addition, the entire drainage area of several minor 
intermittant pla ins tributaries are also included; the more important 
are Sa nd, Deer, First, Second, and Third Creeks and two streams, each 
named Big Dry and Little Dry Creeks. 
The long term average annual surface water runoff of this subbasin 
was esti mated impart from gaging station records and in part from 
the yield of absolutely decreed storage rights to the small drainage 
areas located completely within its boundaries. 
Tributary 
Lower Cherry Creek 
Lower Clear Creek 
Lower Bear Creek 
Deer Creek 
Big Dry Creek (west bank) 
Little Dry Creek (west bank) 
Others 
TOTAL 
l Appendix A, Table A4-7. 
2 Assumed negligible. 
Long Term Average 










3 USBR, 1959. Value is the 1930-49 average. 
4 The ma jor absolutely decreed storage rights to Big Dry Creek are as 
follows (Wilkinson, 1974): 
Absolutely Decreed Capacity 
Reservoir (Acre-Feet) 
German #2 92.50 
German #3 19. 51 
German #4 ·36. 14 
German #6 22.95 
German #8 54.41 
German #9 18.36 
German # 12 91.82 
Church Lower 135.96 
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It was assumed that because of the early priority of these rights, 
their entire amount would be yie lded each year. However, because of 
sedimentation, the actual reservoir capacity in the basin is approxi-
mately 90 percent of the decreed capacity (Clark , 1976). Therefore, 
(. 90) (71 o. 19) = 639 
5 The major absolutely decreed storage rights to Little Dry Creek are 
as follows, (Wilkinson, 1974): 
Reservoir 
Coal Ridge (Sandhill) 
Kelley 
TOTAL 





It was assumed that because of the early priority of these rights, 
their entire amount would be yielded each year. However, because of 
sedimentation, the actual reservoir capacity in the basin is approxi-
mately 90 percent of the decreed capacity (Clark, 1976). Therefore, 
(. 90) ( 199. 04) = 179 
6 The major absolutely decreed storage rights to the various other 
minor tributaries in the South Platte River-Transition Subbasin are 






















It was assumed that because of the early priority of these rights, 
their ent ire amount would be yielded each year. · However, because of 
sedimentation, the actual reservoir capacity in the basin is approxi-
mately 90 percent of the decreed capacity (Clark, 1976). Therefore, 
(.90) (246 .83) = 222 
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TABLE A4-32: Computation of Native Surface Water Runoff 
Subbasin: South Platte River-Transition 
Supp l y Condition: 1970 Water Year 
The South Platte River-Transition Subbas i n in an aggregation of the 
drainage areas of selected tributaries of the South Platte between its 
mountains and plains reach. Included is the plains drainage of Clear 
and Bear Creeks and the lower drainage of Cherry Creek -below Cherry 
Creek Lake. In addition, the entire drainage area of several minor 
intermittant plains tributaries are also included; the more important 
are Sand, Deer, First, Second, and Third Creeks and two streams each 
named Big Dry and Little Dry Creeks. 
The 1970 water year average annual native surface water runoff of 
this subbasin was estimated in part from gaging station records and in 
part from the yield of absolutely decreed storage rights to the small 
drainage areas located completely within its boundaries. 
Tributary 
Lower Cherry Creek 
Lower Clear Creek 
Lower Bear Creek 
Deer Creek 
Big Dry Creek (west ban k) 
Little Dry Creek (west bank) 
Others 
TOTAL 
1 Appendix A, Table A4-8. 
2 Assumed to be negligible. 










3 Assumed to be the average annual values, (Table A4-3 l). 
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TABLE A4-33: Computation of Native Surface Water Runoff 
Subbasin: South Platte River-Transition 
Supply Condition: Average Annual, 4 Year Drought Period 
(1953-56) 
The South Platte River-Transition Subbasin is an aggregation of the 
drainage areas of selected tributaries of the South Pl~tte between its 
mountains and plains reach. Included is the plains drainage of Clear 
and Bear Creeks and the lower drainage of Cherry Creek below Cherry 
Creek Lake. In addition, the entire drainage area of several minor 
intermittant plains tribu taries are also included; the more important 
are Sand, Deer, First, Second, and Third Creeks and two streams each 
named Big Dry and Little Dry Creeks. 
As seen in Table A4-31, the average annual native surface water 
runoff of this subbasin was estimated to be 12,341 acre-feet per year. 
During the 1953-56 period, the native surface water runoff of the 
lower portion of the Cherry Creek drainage included in this subbasin 
was 41.59 percent of the long term average, (Ap pend ix A, Table A4-9). 
It was assumed that this entire subbasin was likewise effected. 
Therefore, 
(.4159) (12,341A-F/y) = 5,133 A-F/Y 
APPENDIX B 
RECORDS OF TRANSBASIN DIVERSIONS CONCERNING THE SOUTH PLATTE 
AND ADJACENT RIVER BASINS 
SECTION Bl - Transbasin diversions from the North Platte River Basin 
to the South Platte River Basin 
Table Bl - 1: 
Table Bl- 2: 
Table Bl- 3: 
Table Bl-4: 
Table Bl-5: 
Table Bl - 6: 
Table Bl-7: 
Table Bl-8: 
Wilson Supply Di tch 
Columbine Ditch 
Bob Creek Ditch 
Laramie-Poudre Tunnel 
Skyline Ditch 
Lost Lake Outlet 
Cameron Pass Ditch 
Michigan Ditch 
SECTION B2 - Transbasin diversion from the Colorado River Basin to the 
North Platte River Basin 
Table B2- l: Cheyenne Tunnel 
SECTION B3 - Transbasin diversions from the Colorado River Basin to 
to the South Platte River Basin 
Table B3- l: Grand River Ditch 
Table BJ-2: Eureka Ditch 
Table B3- 3: Alva B. Adams Tunnel 
Table B3-4: Moffat Water Tunnel 
Table B3-5: Berthoud Pass Ditch 
Tab le BJ-6: Jones Pass Tunnel 
Table B3 - 7: Vidle r Tunnel 
Table B3-8: Harold D. Roberts Tunnel 
Table B3- 9: Boreas Pass Ditch 
Table B3-10: East and West Hoosier Pass Ditches 
Table B3- l l: Hoosier Pass Tunnel 
SECTION B4 - Transbasin diversions from the Colorado River Basin to the 
Arkansas River Basin 
Table B4 - l: 
Table B4- 2: 
Table B4-3: 
Table B4 - 4: 
Table B4- 5: 
Table B4 - 6: 
Table B4- 7: 
Table B4- 8: 
Freemont Pass Ditch 
Columbine Di tch 
Ewing Ditch 
Wu r tz Ditch 
Homestake Project Facilities 
Busk-Ivanhoe Tunnel 
Charles H. Bo us tead Tunnel 
Twin Lakes Tunnel 
INTRODUCTION 
Contained within this appendix are yearly diversions records of the 
transbasin diversion structures that interact between the North Platte, 
Colorado, Arkansas, and South Platte River Basins. 
SECTION Bl 
TRANSBASIN DIVERSIONS FROM THE NORTH PLATTE RIVER BASIN 
TO THE SOUTH PLATTE RIVER BASIN 
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TABLE Bl-1: Yearly Transbasin Diversions Through the Wilson Supply 
Ditch From the Laramie River Subbasin, North Platte River 
Bas in to the Catch La Poudre River Subbasin, South Platte 
River Basin. 
Diversions Through the Wilson Supply Ditch 
(Acre- Feet) 
Water Deadman Creek Sand Creek Tota l 
Year Dive rsions Diversions Divers ions3 
1902 N.A. N.A. I ,920 
1903 N.A. N.A . 1, 71:0 
1904 N.A. N.A. 6,810 
1905 N. A. N.A. 0 
1906 N.A. N.A. 5,000 
1907 N. A. N.A. 5,400 
1908 N.A. · N.A. 2,090 
1909 N.A. N.A. 0 
1910 N.A. N.A. 78 3 
1911 N.A. N.A. 4,420 
1912 N.A. N.A. 2,150 
1913 N.A. N.A. 0 
1914 N.A. N.A. 935 
1915 N.A. N.A . 1,990 
1916 N.A. N.A . 2,870 
1917 N.A. N.A. 0 
1918 N.A. N.A. 3,240 
1919 N.A. N.A. 2,510 
1920 N.A . N.A. 0 
1921 N.A. N.A. 0 
1922 N.A. N.A. 3,210 
1923 N.A. N.A. 4,940 
1924 N.A. N.A. I, 770 
1925 N.A . N.A. 4,220 
1926 N.A. N.A. 2,576 
1927 N.A . N.A. 3,400 
1928 N.A. N.A. I, 300 
1929 N.A . N.A. 5,515 
1930 N.A. N.A. 2,830 
1931 N.A. N.A. 2,190 
1932 N.A. N.A. 4,495 
1933 N.A. N.A. 6,263 
1934 N.A. N.A . 1,363 
1935 2,810 2,652 5,462 
1936 1,030 2,362 . 3,392 
1937 I, 150 2,542 3,692 
1938 I ,990 5,091 6,281 
1939 874 1,781 2,655 
1940 609 611 I ,220 
1941 877 I, 756 2,633 
1942 0 0 0 
(continued) 
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TABLE B 1-1: (continued) 
Water Deadman Cree k Sand Creek Tota l 
Year Diversions Diversions Diversions 
1943 0 1, 142 1,142 
1944 0 1,699 I, 699 
1945 772 3,191 3,963 
1946 940 2,708 3,648 
1947 1,010 4,330 5,340 
1948 903 2,706 3,609 
1949 1,280 2,403 3,683 
1950 1,130 2,310 3,440 
1951 1,220 4,036 5,256 
1952 592 2, 1 GO 2,752 
1953 871 1, 155 2,026 
1954 762 276 1,038 
1955 1,170 428 1,598 
1956 1,720 1,665 3,385 
195 7"- 361 921 1,282 
1958 461 1,396 1,857 
1959 871 1,236 2,107 
1960 l ,390 1,801 3,191 
1961 211 940 l, 151 
1962 l, 131 3,796 4,927 
1963 655 409 1,064 
1964 1,074 l, 389 2,463 
1965 900 2,194 3,094 
1966 638 293 931 
1967 920 1,476 2,396 
1968 1,150 3,179 4,329 
1969 1,273 343 l ,616 
19 70 165 2,715 2,880 
1971 N.A.-- N.A . 853 
1972 N.A. N.A. 2,3 70 
1973 N.A. N.A . 1,380 
1974 N.A. N.A. 4,340 










1 Jack Neutze, 1976. 
987 
834 
2 By Subtraction; Column 3 minus Column 1. 
2, 137 2,797 
1,628 2,383 
3 United States Geological Survey 1958, 64a, 69a, 71, 72, 73a, 73b, 74 
and 75, 
* Enactment date of the Laramie River Agreement, February 1957 (5th 
Month of the 1957 water year) . 
N.A .- Not Available. 
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TABLE Bl-2: Yearly Transbasin Diversions through the Columbine Ditch 
From the Laramie River Subbasin, North Platte River Basin 








































Average Annual Diversion: 







































*Enactment date of the Laramie River Agreement , February 1957 (5th 
Month of the 1957 water year). By court order arising from Wyoming 
vs Colorado, 289 U.S. 573, diversions through the Columbine Ditch 
were suspended. 
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TABLE 81-3: Transbasin Diversions through the Bob Creek Ditch from 
the Laramie River Subbasin, North Platte River Basin to 
the Catch La Poudre River Subbasin, South Platte River 
Basin. 







































Average Annual Diversion: 358 
l United St ates Geological Survey, 1958 and 64a. 
* Enact ment date of the Laramie River Agreement, February 1957 (5th 
Month of the 1957 water year). By court order arising from Wyoming 
vs Colorado, 289 U.S. 573, diversions through the BOB Creek Ditch 
were suspended. 
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TABLE Bl-4: Yearly Transbasin Divers ions through the Laramie-Poudre 
Runnel from the Laramie River Subbasin, North Platte 
River Basin to the Catch La Poudre River Subbasin, South 
Platte River Basin. 
Water Year Acre-Feet 1 Water Year Ac re- Feet 1 
1914 813 1946 9,470 
1915 4,960 1947 - 14,370 
1916 4,510 1948 - 11,360 
1917 392 1949 l O, 770 
1918 10,700 1950 15,490 
1919 4,090 1951 14,580 
1920 12, 120 1952 15,060 
1921 8,970 1953 14,450 
1922 7,350 1954 14,010 
1923 10,680 1955 14,820 
1924 4,230 1956 15,000 
1925 8,660 195];': 15,060 
1926 8,930 1948 13,720 
1927 7,190 1949 l 7,920 
1928 10,680 1960 15,980 
1929 7,770 1961 10,400 
1930 4,330 1962 13,950 
1931 2,900 1963 16,670 
1932 13,430 1964 15,520 
1933 13,450 1965 18,300 
1934 6,060 1966 19,130 
1935 14, 120 1967 10,740 
1936 12,970 1968 17,030 
1937 12,290 1969 15,000 
1938 9,480 1970 14,990 
1939 13,070 1971 14, 11 O 
1940 7,410 1972 16, 190 
1941 7,490 1973 16,690 
1942 10,240 1974 17,870 





1 United States Geological Survey Diversion: 
Prior to the 1958, 64a, 69a, 71, 72, 73a, 73 
Laramie River 74, and 75. 
Agreement 9,657 ;', Enactment date of the Laramie 
Since the River Agreement, February 1957 
Lara mie River (5th Month of the 1957 water 




TABLE Bl-5: Yearly Transbasin Diversions through the Skyline Ditch 
from the Laramie River Subbasin, North Platte River Basin 
to the Catch La Poudre River Subbasin, South Platte River 
Basin. 
Water Acre- Water Acre-
Year Feet 1 Year Feet 1 
1895 14,230 1922 15,480 
1896 16,620 1923 17,240 
1897 16,700 1924 13,720 
1898 13,430 1925 15,040 
1899 17,360 1926 18,940 
1900 17,990 1927 21,380 
1901 24,330 1928 19,900 
1902 21,740 1929 24,480 
1903 24,580 1930 18,240 
1904 25,100 1931 13,350 
1905 13,610 1932 18,300 
1906 16,640 1933 17,300 
1907 15,750 1934 10,550 
1908 17,660 1935 18,930 
1909 12,650 1936 21,510 
1910 17,000 1937 15,700 
1011 17, 190 1938 21,710 
1912 20,190 1939 14,870 
1913 15,630 1940 7,230 
1914 10,210 1941 6,640 
1915 15,000 1942 8,330 
1916 20 ,320 1943 9,730 
1917 10,570 1944 10,590 
1918 15,360 1945 10,570 
1919 14,920 -- 1946 9,090 
1920 14,760 1947 3,830 
1921 14, 120 1948 7,780 
---------------------- -------------------------
Average Annual Diversion: 
Prior to the Laramie 
River Agreement 



























1970 l, 550 






1 United States Geological Survey, 1958, 64a, 69a, 71, 72, 73a, 73b, 
74, and 75. 
'~ Enactment date of the Laramie River Agreement, February 1957 (5th 
Month of the 1957 water year). 
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TABLE 81-6: Yearly Transbasin Diversions through the Lost Lake Outlet 
fro m the Laramie River Subbasin, North Platte River Basin 
to the Catch La Poudre River Subbasin, South Platte River 
Basin. 
Water Year Ac re- Feet Water Year Acre-Feet 
1899 332 1926 863 
1900 104 1927 454 
1901 497 1928 41 1 
1902 260 1929 470 
1903 374 1930 231 
1904 532 1931 106 
1905 154 1932 0 
1906 158 1933 0 
1907 170 1934 0 
1908 269 1935 0 
1909 427 1936 0 
1910 217 1937 0 
1911 280 1938 0 
1912 372 1939 0 
1913 34 1940 132 
1914 0 1941 185 
1915 63 1942 409 
1916 277 1943 504 
1917 414 1944 217 
1918 637 1945 0 
1919 53 1946 0 
1920 280 1947 0 
1921 451 1948 0 
1922 210 1949 0 





1 United States Geological Survey, 1958. 
* By order of the Col orado State Engineer, diversions through th is 
ditch were discontinued in 1950 (Evans, 1971 ) . 
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TABLE Bl-7: Yearly Transbasin Diversions through the Cameron Pass 
Ditch from the North Platte River - Mountains Subbasin, 
North Platte River Basin to the Catch La Poudre River 
Subbasin, South Platte River Subbasin. 
Water Year Acre-Feet Water Year Acre-Feet 
1913 88 1944 186 
1914 197 1945,~ 297 
1951 307 1946 262 
1916 527 1947 0 
1917 101 1948 0 
1918 232 1949 149 
1919 283 1950 131 
1920 259 1951 311 
1921 42 1952 116 
1922 257 1953 125 
1923 218 1954 133 
1924 89 1955 186 
1925 384 1956 264 
1926 377 1957 63 
1927 373 1958 0 
1928 333 1959 126 
1929 389 1960 156 
1930 253 1961 0 
1931 307 1962 0 
1932 385 1963 0 
1933 423 1964 0 
1934 168 1965 0 
1935 279 1966 0 
1936 352 1967 0 
1937 237 1968 103 
1938 4413- 1969 1 
1939 255 1970 0 
1940 234 1971 0 
1941 287 1972 1 l l 
1942 0 1973 407 
1943 0 1974 296 
1974 276 
----------------------------------- ----------------------------------
Average Annual Diversion: 
Prior to the North 
Platte River Decree 
Since the North 
Platte River Decree 
260 
107 
1 United States Geological Survey, 1958, 64a, 69a, 71, 72, 73a, 73b, 
74, and 75. 
* Enactment date o f the North Platte River Decree, October 1, 1945 
(1st day of the 1946 water year). 
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TABLE Bl-8: Yearly Transbasin Diversions through the Michigan Ditch 
From the North Platte River-Mountains Subbasin, North 
Platte River Basin to the Catch La Poudre River Subbasin, 


















































































































































Average Annual Diversion: 
Prior to the No r th 
Platte River Decree 
Since the North 
Platte River Decree 
3,389 
1,190 
1 United States Geological 
Survey, 1958, 64a, 69a, 71, 
72, 73a, 73b, 74, and 75. 
* Enact ment date of the North 
Platte River Decree, October 
1, 1945 (1st day of the 1946 
water year). 
SECTION B2 
TRANSBASIN DIVERSIONS FROM THE COLORADO RIVER BASIN 
TO THE NORTH PLATTE RIVER BASIN 
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TABLE B2-l: Yearly Transbasin Diversions through the Cheyenne Tunnel 
fro m the Little Snake River Subbasin, Colorado Rive r Basin 
to the North Platte River- Mountains Subbasin, North Platte 














Annual Average Diversion for Water 















1 1965-69 values from Banner, 1976; 1970-76 values from Sherard, 1977. 
* East Slope storage facilities, Hoy Par k and Rob Ray Reservoirs, full, 
lost spring runoff over spillways. 
** System operated below capacity for repairs. 
NOTE: This Colorado River Basin water is exchanged for the native 
surface flows of ~be North Platte River-Mountains Subbasin 
which are exported via the Cheyenne Pipeline to the Crow 
Creek Subbasin of the South Platte River Basin. 
SECTION B3 
TRANSBASIN DIVERSIONS FROM THE COLORADO RIVER BASIN 
TO THE SOUTH PLATTE RIVER BASIN 
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TABLE B3-l: Yearly Transbasin Diversions th rough the Grand River Ditch 
from the Colorado River- Mountains Subbasin, Colorado Ri ver 
Basin to the Catch La Poudre River Subba sin, South Platte 
River Basin . 
Water Acre- Water Acre- Water Acre-
Year Feet l Year Feet 1 Year Feet 1 
1896 293 1923 12,550 1950 16, 160 
1897 532 1924 7,510 195f 24,970 
1898 112 1925 16,720 1952 21,380 
1899 300 1926 14,500 1953 19,750 
1900 1,300 1927 16,490 1954 12,740 
1901 1,570 1928 13,530 1955 16, 150 
1902 1,520 1929++ 19,900 1956 20,470 
1903 1,880 1930 13,700 1957 16,060 
1904 1,980 1931 10,590 1958 13,770 
1905 6, 170 1932 13,850 1959 18,570 
1906 12,000 1933 12,190 1960 23,010 
1907 12,600 1934,·, 7,690 196 1 9,880 
1908+ 16,800 1935 11,280 1962 24,010 
1909 15,600 1936 19,030 1963 15,600 
1910 10,240 1937 13,640 1964 16,730 
1911 9,710 1938 25,210 1965 16,370 
1912 15,840 1939 18,630 1966 14,240 
19 13 10 ,090 1940 17,220 1967 8,950 
1914 7,610 1941 19, 190 1968 l 16,260 
1915 12,210 1942 20, 150 1969 18,350 
1916 14,520 1943 17,530 1970 12,830 
1917 7,590 1944 16,650 1971 14,950 
1918 14 ,370 1945 23,300 1972 18,520 
1919 10, 130 1946 18,820 1973 14,760 
1920 15, 170 -- 1947 24,820 1974 15,640 
1921 9,210 1948 17,730 1975 ,·_,~ 21,830 
1922 12,450 1949 17,190 
------------------------------------------------- ---------------------
1935-74 Average Annua l Di vers ion 17,513 
1 United States Geological Survey, 1958, 64a , 69a, 71, 72, 73a, 73b, 
74, and 75. 
+ 11 of the total 15 miles of the Grand River Ditch were completed. 
++ Long Draw Reservoir completed . 
,•, The main intercepting ca.nal of this ditch was enlarged. 
** Eompletion of the expansion of Long Draw Reservoir an d the lining 
of parts of the Grand River Ditch. 
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TABLE B3-2: Yearly Transbasin Diversions through the Eureka Ditch 
from the Colorado River-Mountains Subbasin, Colorado 
River Bas i n to the Big Thompson River Subbasin, South 
Platte River Basin. 





































Avera ge Annual Diversion 80 
1 Un ited States Geological Survey, 1958, 64a, 69a, 71, 72, 73a, 
73b, 74, and 75. 
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TABLE 83-3: Yearly Transbasin Diversions t hrough the Alva B. Adams 
Tunnel from the Colorado River-Mountains Subbasin, 
Colorado River Basin to t he Big Thompson Ri ver Subbasin, 
South Platte River Basin. 






























































1 United States Geological Survey, 1958, 64a, 69a, 71, 72, 73a, 73b, 
74, and 75. 
,., Co mpl e tion of the east slope distri bution s ystem, the last phase in 
the construction of the Colorado Big Thompson Project . 
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TABLE 83-4: Yearl y Transbasin Divers i ons through the Moffat Water 
Tunnel to the Boulder Creek Subbasin, South Platte River 
Basin from the Fraser River and Williams Forks River Sub-











































Diversions th rough the Moffat Water Tunnel AC-FT 
Frase r River Subbasin Willia ms Fork River Total Diversions l 




































































































TABLE B3-4 (continued) 
Diversions through the Moffat Water Tunnel 
Water 
Year 













Total Diversions 1 
33,990 
54,322 
1 1959-75 values from the Denver Board of Water Commissioners 1968, 
72, 75. 1936-58 values from United States Geological Survey, 1958 
and 64a. 
+ In June of 1936, the 1st diversions through the Moffat water tunnel 
were made . The collection system then included three collection 
ditches taking water in the Fraser River subbasin from Vasques and 
Ranch Creeks and the Fraser River. However, only a few hundred feet 
of the Ranch Creek collection ditch was complete at this time. 
++ The Ranch Creek collection ditch was completed in 1950. 
* In July of 1959 the Moffatt Projects collection system was e~panded 
to include diversions from the Williams Fork River subbasin and 
additional Fraser River subbasin diversions through the lengthening 
of the Fraser River and Ranch Creek collection ditches. 
** On May 12, 1975 the Ranch Creek Collection Ditch was expanded fur-
ther. Additional Fras~r River subbasin diversions by this enlarge-
ment of the Moffat Projects collection system amounted to 6,052 acre-
feet in the 1975 wa ter year (Denver Board of Water Commissioners, 
1975). Incr emental diversions by this enlargement are expected to 
average about 5000 acre feet annually. 
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Ta ble B3-5 : Year ly Trans basin Diversions Through the Be rthoud Pass Di tch 
From Fra se r Ri ver Su bbasin , Colo rado River Basin t o the 
Clear Creek Subbasi n , South Platte River Basin. 
ater Yea r Ac re-Feet Water Year Acre-Feet 
1910 420 1944 430 
1911 434 1945 1,040 
191 2 210 1946 397 
1913 1,160 1947 166 
1914 476 1948 561 
19 I 5 650 1949 327 
1916 832 1950 490 
1917 504 1951 716 
1918 868 19 52 730 
1919 476 19 53 594 
1920 0 1954 217 
1921 100 1955 458 
1922 576 1956 396 
1923 1,370 1957 568 
1924 l, 160 1958 429 
1925 1,050 1959 996 
1926 452 1960 973 
1927 424 1961 311 
1928 422 1962 922 
1929 1,210 1963 558 
1930 1,030 1964 663 
1931 312 1965 I, 190 
1932 768 1966 59 1 
1933 555 1967 793 
1934 649 1968 708 
1935 545 1969 586 
1936 720 1970 291 
1937 0 1971 806 
1938 777 1972 466 
1940 89 2 1973 754 
1941 572 1974 809 
1942 609 1975 402 
1943 --261 
-------------------- --------- ----------- -------------------------------------
Average Annual 
Dive rs ion 612 
Uni ted States Geological Survey, 1958, 64a, 69a, 71, 72, 73a, 73b , 74, and 
75 . 
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TABLE B3-6: Yearly Transbasin Diversions Through the Jones Pass Tunnel 
from the Williams Fork River Subbasin, Colorado River Basin 
to the Cl ear Creek Subbas i n, So uth Pl atte River Basin. 















































































1 1959-75 values from the Denver Board of Water Commissioners, 1968, 72, 
75. 
1940-58 values fro m the United States Geological Survey, 1958 and 64a. 
-:'-Since July of 1959, wate..r_ diverted through the Jones Pass Tunnel has 
been rediverted back to the Colorado River Basin. The diversion 
structure responsible for this transfer is the Vasquez Tunnel whose 
entrance portal J ies immediately adjacent to the Jones Pass Tunnels 
Exit Portal. Through the Vasquez tunnel this water is brought back 
under the continental divide to the Fraser River subbasin . There it 
is transported via collection ditch to the entrance portal of the 
Moffat water tunnel where it is diverted back to the South Platte 
River Basin, this time to the Boulder Creek subbasin. The Jones Pass 
Tu nnel is now considered a component of the Moffat water tunnel 1 s 
collection system. 
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TABLE 83-7: Yearly Transbasin Diversions through the Vidler Tunnel 
from the Blue River Subbasin, Colorado River Basin to 
















1 United States Geological Survey, 1971, 72, 73b, 74, and 75. 
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TABLE 83-8: Yearly Transbasin Diversions through the Harold D. Roberts 
Tunnel from the Blue River Subbasin, Colorado River Basin 
to the North Fork of the South Platte River Subbasin, 



















the Blue River 






























1 By subtracting Column 3 minus Colume 2. 
2 Denver Board of Water Commissioners, 1968, 72, 75. 
Total 














3 United States Geological_?urvey, 1969a, 71, 72, 73a, 73b, 74, and 75, 
NA=Not Available. 
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TABLE 83-9: Yearly Transbasin Diversions through the Boreas Pass Ditch 
from the Blue River Subbasin, Colora do River Basin to the 









































































1 United States Geological Survey, 1958 , 64a, 69a, 71, 72, 73a, 73b, 74, 
and 75. 
63 4 
TABLE B3-l0: Yearly Transbasin Diversi ons through the Eas t and West 
Hoosier Pass Ditches fro m the Blue River Subbasi n , 
Colorado River Basin to the Sout h Platte River-Mountains 
Subbasi n, Sout h Platte River Basin. 
Wa t er 
East Hoosi e r West Hoosier 
Pass Ditch Pass Ditch Year 
(AC.FT) 1 (AC.FT) 1 
1935 242 67 
1936 473 182 
1947 149 146 
1938 497 155 
1939;', 322 159 
1940;'<;', 101 
Average Annual Diversions 297 142 
1 United States Geological Survey, 1958 . 
~~ By court order, di versions through the West Hoosier Pass Ditch were 
discontinued in 1939, (USGS, 1954) . 
,::;': By cou rt orde r, diversions through the East Hoosier Pass Ditch were 
discontinued in 1940, (USGS, 1954) . 
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TABLE 83-11: Yearly Transbasin Diversions Throu gh the Hoos ier Pass 
Tunnel from t he Blue Rive r Su bba si n , Colora do Ri ver 
Basin to the South Platte River-Mount ai ns Subbasin, 






















































1 United States Geological Survey, 1964a, 66, 67, 68, 69c, 70a, 70b, 71, 
72, 73b, 74, and 75. 
* Diversi ons began on June 30, 1952 (9th month of the 1952 water year) . 
NOTE: All of the diversions through the Hoosier Pass Tun nel to the 
South Plat t e River Basin a re again diverted by the Montgomery 
Pipeline and transported to the Ar kansas River Basin. 
SECTION B4 
TRANSBASIN DIVERSIONS FROM THE COLORADO RIVER BASIN 
TO THE ARKANSAS RIVER BASIN 
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TABLE B4- 1: Yearly Transbasin Diversions Through the Fremont 
Pass Ditch from the Blue River Subbasin, Colorado 
River Basin to the Arkansas River-Mountains Subbasin, 





































* Since August of 1943, there has been no diversion through this ditch as 
the water is nc:,,,,.J used within the Blue River Subbasin for mining 
operations. 
638 
TABLE 84-2 : Yearly Transbasin Diversions through the Columbine Ditch 
from the Eag l e River Subbasin, Colorado River Basin to 
the Arka nsas River - Mountains Subbasin, Arkansas River 
Basin. 
Water Year Acre- Feet 1 Wa te r Year Acre-Feet 
19 31 246 19 52 1,020 
19 32 1,290 1953 1, 040 
1933 1,2 30 1954 844 
1934 1,260 1955 1, 160 
1935 1,340 1956 1,390 
1936 1,780 1957 I, 110 
19 37 1,280 1958 0 
1938 1,780 1959 1,330 
19 39 1,270 1960 1,880 
1940 1 , 110 1961 1,090 
1941 I, 320 1962 l, 580 
1942 0 1963 958 
1943 l, 160 1964 l, 490 
1944 134 1965 2,0 30 
1945 1,090 1966 984 
1946 l ,250 1967 l ,570 
1947 0 1968 I , 750 
1948 0 1969 1,9 10 
1949 0 1970 2,160 
1950 l, 270 1971 886 
1951 1,740 1972 l ,970 
1973 l ,900 
1974 1,690 · 
1975 2,000 
------------------------- ~· --------- ---------------------------------
Average for 45 
Years of Record 1, 202 
1 United States Geological Survey, 1954, 64b, 66 , 67, 68, 69b, 69c, 
70b, 71, 72, 73b, 74, and 75. 
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TABLE B4-3: Yearly Transbasin Diversions through the Ewing Ditch 
from the Eagle River Subbasin, Colorado River Basin to 
the Arkansas River-Mountains Subbasin, Arkansas River 
Basin. 




































Average for 67 


















l, 61 O 
l, 700 
1,810 






















































































1 United States Geological Survey, 1954, 64b, 66, 67, 68, 69b, 69c, 70b, 
71, 72, 73, 74, and 75. 
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TABLE 84-4: Yearly Transbasin Diversions through the Wurtz Ditch 
from the Eagle River Subbasin, Colorado River Basin to 
the Arkansas River-Mountains Subbasin, Arkansas River 
Basin. 
























Average for 44 



































1964 l, 760 
1965 3,410 









1975 3, 430 
1 United States Geo lo gi cal Survey , 1954, 64b, 66, 67, 68, 69b, 70b, 
71, 72, 73b, 74, and 75. 
















Homestake Tunnel Diversions 
From the Eagle River Subbasin, 
Colorado River Basin to the 
Arkansas River-Mountains Sub-
basin, Arkansas 












Homestake Pipe] in e Diversions From 
the Arkansas River-Mountains Subbasin, 
Arkansas River Basin (AC :;FT) 
To the South Platte To Below the 
River-Mountains Sub- Arkansas River-
basin, South Platte Mountains Sub-
River Basin (turn outs basin in the 
through the Aurora -























Annual Diversions 30,620 6,831 15,344 
1 United States Geological Survey, 1967, 68, 69c, 70b, 71, 72, 73b, 74, and 75. 
2 By subtracting Column 4 minus Column 2. 
3 Miske], 1976. 













** Homestake Tunnel divers-ions began in June 1967. Turnouts from the Homestake Pipeline through the 
Aurora-Homestake Pipeline began on August 24, 1967. 
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TABLE B4-6: Yearly Transbasin Diversions through the Busk-Ivanhoe 
Tunnel from the Roaring Fork Drainage of the Colorado 
River to the Arkansas River-Mountains Subbasin, 
Arkansas River Basin. 
Water Year Acre-Feet Water Yea r Acre-Feet 
1925 l ,61 O 1951 5, 130 
1926 4,190 1952 6,340 
1927 5,760 1953 5,080 
1928 4,650 1954 3,200 
1929 6,640 1955 5,270 
1930 5,280 1956 4,400 
1931 2 ,960 1957 5,510 
1932 6,370 1958 2,650 
1933 5,200 1959 5,180 
1934 3,470 1960 5,310 
1935 5,010 1961 4,950 
1936 7,070 1962 7,240 
1937 5,350 1963 3,700 
1938 5,540 1964 5,470 
1939 5,320 1965 5,870 
1940 4,020 1966 3,880 
1941 3,810 1967 4,830 
1942 823 1968 7, 130 
1943 4,850 1969 6,750 
1944 2,100 1970 7,9 10 
1945 4,900 1971 7,460 
1946 4,640 1972 6,720 
1947 1,440 1973 6,320 
1948 1,000 1974 5,680 
1949 4,300 1975 7,100 
1950 3,410 
------------------------------------- ---------------------------------
Average for 51 
Years of Record 4,878 
1 United States Geological Survey, 1954, 64b, 66, 67, 68, 69b, 69c, 
70b, 71, 72, 73b, 74, and 75. 
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TABLE B4-7: Yearly Transbasin Diversions through the Charles H. 
Boustead Tunnel from the Roaring Fork Drainage of 
the Colorado River to the Arkansas River - Mountains 






Average for 4 







1 United States Geological Survey, 72, 73b, 74, and 75. 
644 
TABLE B4-8: Yearly Transbasin Diversions through the Twin La kes 
Tunnel from the Roaring Fork Drainage of the Colorado 
























Avera ge of 41 














































1 United States Geological Survey 1954, 64b, 66, 67, 68, 69b, 69c, 
70b, 71, 72, 73b, 74, and 75. 
APPENDIX C 
STREAM FLOW GAGING RECORDS OF THE UNITED STATES GEOLOGICAL SURVEY 
FOR THE SOUTH PLATTE AND ADJACENT RIVER BASINS 
SECTION Cl - Gaging stations in the North Platte River Basin 
Table Cl-1: USGS #06620000, 11 North Platte River near Northgate, 
Co 1 or a do. 11 
Table Cl-2: USGS #06658500, 11 Laramie Rive r near Jelm, Wyoming. 11 
















USGS #09034500, 11 Co lorado River at Hot Sulphur 
Springs, Colorado. 11 
USGS #340, 11 Fraser River at Granby, Co 1 or ado . 11 
USGS #09037500, 11Williams Fork near Parshall, Colorado. 11 
USGS #09053500, 11 Blue River above Green Mountain 
Reserve i r, Colorado. 11 
US GS #09059 500, 11 P i ney River near State Bridge, 
Co lorado. 11 
USGS #090700000, 11 Eagle River below Gypsum, Colorado. 11 
USGS #09253000, 11 Little Snake River near Slater , 
Colorado. 11 
Gaging stations in the Arkansas River Basin 


























USGS #06707000, 11 North Fork South Platte River at 
South Platte, Colorado. 11 
USGS #06707500 , 11 South Platte at South Platte, Colorado. 11 
USGS #06708000, 11 South Platte at \faterton, Colorado. 11 
USGS #06710500, 11 Bear Creek at 1'\orrison, Colorado. 11 
USGS #7110, 11Turkey Cre ek near Morrison, Colorado. 11 
USGS #06711500, 11 Bear Creek at mo u th, near Sher i dan, 
Colorado. 11 
USGS #06709500, 11 Plum Creek near Lo uviers, Colorado. 11 
USGS #06713000, 11 Cherry Creek below Cherry Creek 
Lake, Col or ado. 11 
USGS #6-7135, 11 Cherry Creek at Denver, Colorado. 11 
USGS #06719505, 11 Cl ear Creek at Golden, Colorado. 11 
USGS #06720000, 11 Clear Chreek at mouth, near Denlay, 
Co 1 or a do . 1 1 
Table C4-12: USGS #06729500, 11 South Boulder Creek near Eldorado 
Springs , Colorado. 11 
Table C4-l3: 
Table c4-14: 
Table C4- 1 5: 
Table C4-16: 
Table C4- 17 : 
Tab 1 e C4-18 : 
Table C4-19: 
Table C4-20: 
Tab le C4-21: 
Tab 1 e C4-22: 
Table C4-23: 
Table C4-24: 
Table C4- 25: 
Table C4-26: 
Table C4- 2 7: 
Table c4-28: 
Table C4-29: 
Tab le c4-30: 
Table c4-31: 









Ta b le C4-41: 
Table C4-42: 
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USGS #06727000, 11 Boul der Creek near Orodel 1, 
Co 1 or a do . 1 1 
USGS #06730300, 11 Coa l Creek ne ar Pla inv iew, Colorado." 
USGS #730 5, " Boul de r Creek at mouth, near Longmont, 
Co l orado. 11 
USGS #06724000, " Sa i nt Vrain Cr e ek at Lyons, Colorado. 11 
USGS #7245 , "Lefth a nd Creek ne ar Bou ld er, Colorado. 11 
USGS #06 73 1000 , " Sa int Vrain Cr e e k at mou th near 
Plattevi 1 le, Colorado. 11 
USGS #6-7420, 11 Little Thompson Ri ver near Berthoud, 
Colorado. 11 
USGS #06738000, "Big Thompson River at mouth of 
canyon, near Drake, Colorado. 11 
USGS #7395, 11 Buckhorn Creek near Masonvi I le, 
Colorado . 11 
USGS #06744000, "Big Thompson River at mouth, near 
LaSalle, Colorado . 1 1 
USGS #06752000, 11 Cache La Poudre River at mouth of 
canyon, near Fort Col I ins, Colorado. 11 
USGS #06752500, 11 Cache La Poudre River near Gree l ey, 
Co 1 o rado. 11 
USGS #274, 11 Lo netree Creek near Granite Canyon, 
Wyoming . 11 
USGS #7535, 11 Lonetree Creek near Nunn, Colorado. 11 
USGS #06754000, "South Platte River near Kersey, 
Co 1 or a do . 1 1 
USGS #278, 11 North For k Crow Creek near Hecla, Wyo ming. 11 
USGS #06754500, 11 Middle Crow Creek near Hecla, 
Wyoming. 11 
USGS #06755000, 11 South Crow Cree k near Helca, Wyoming. 11 
USGS #7560, "Crow Cree k near Cheyenne, Wyo ming. 1 1 
USGS #7565, 11 Crow Creek near Barnesville, Colorado. 11 
USGS #7590, 11 Bijo u Cr e e k near Wiggins, Colorado. " 
USGS #.fx: 7581, 11West Kiowa Creek at Elbert, Colorado. 11 
USGS #6-7580, "Kiowa Creek at Elbert, Colorado. 11 
USGS #6-7582, 11 Kiowa Creek at Kiowa, Colorado. 11 
USGS #6-7583, 11 Kiowa Creek at Bennett, Colorado. 11 
USGS #286, 11 South Fork Lod gepo 1 e Creek near Federa 1, 
Wyoming . 11 
USGS #285, 11 Lodgepol e Creek near Federal, Wyoming. 11 
USGS #06762500, 11 Lodgepole Creek at Bushnell, 
Nebras ka. 11 
USGS #06763500, 11 Lo d gepole Creek at Ralto n, Nebraska. 11 
USGS #06764000, 11 South Platte River at Julesburg, 
Co lorado. 11 
INTRODUCTION 
Contained within this appendix is information about, and the 
yearly runnoff records of, selected gaging stations within the North 
Platte, Colorado, Arkansas, and South Platte River Basins. 
The discharge measurements of these gaging stations were used 
- in determining the drought condition, the 1970, and the long term 
average annual native surface water runoff of the subbasins within these 
river basins. 
For each gaging station the fol lowing is given; locat ion, 
drainage area, period of record, type of gage, extremes of record, 
accuracy, remarks on upstream wate r resource development, and the yearly 
recorded runoff. 
The accuracy of the gaging stations discharge measurements is 
given as, 11 Excellent, 11 11 Good, 11 11 Fair, 11 or 11 Poor. 11 Table C-1 explains 
these ratings. 
TABLE C-1: Accuracy ratins of the gaging stations discharge measure-
ments. 
Exp 1 ana t ion: 
Ratings 95% of the daily discharge measurements are within this 
percent of actual 
Excel lent 5 
Good 10 
Fair 15 
Poor qreater than 15 
SECTION Cl 
GAGING STATIONS IN THE NORTH PLATTE RIVER BASIN 
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TABLE Cl-1: USGS Gaging Station #06620000, "North Platte River near 
Northgate , Colorado. 11 1 
Location: Lat 40° 57 1 1011 long 106°20 1 21 11 in SW\SW\ sec. 11, T.11 N., 
R.80 W., Jackson County, on right bank 350 ft downstream fro m 
br i dge on Stat e Hi ghway 125, 0. 8 mi upstream fro m Ca mp Creek, 
4.2 mi nort hwest of Northga t e , and 4.4 mi south of Colorado-
Wyoming State Line. 
Drainage Area: 1,431 Square miles 
Period of Record: May to November }90 4 (pub! ished as 11Near Pinkha mpton 11 ), 
May 1915 to current year. Monthly discharge ~nly 
Gage: 
for some periods. 
Water stage recorder. Datum of gage is 7810.39 ft above mean sea 
level. May 11 to Nov. 9, 1904, staff gage near present site at 
different datum. Apr. 30, 1915, to May 12, 1916 staff gage, May 
13, 1916, to Sept. 17, 1917, chain gage, Sept. 18, 1917, to Apr. 
7, 1918, staff gage, and Ap r . 8, 1918 to Aug. 21, 1961, water 
stage recorder, at site 0.8 miles downstream at datum 3.36 ft 
lower. 
Extremes: Maximum discharge, 6,720 cfs, June 11, 1923. Minimum daily 
discharge, 19 cfs, July 11-19, 1934. 
Accuracy: Records are generally good, except those for winter periods 
which are poor. 
Remar ks: Natural flow of stream affected by transbas i n diversions 
exporting surface flows, several s ma l l storage reservoirs, 
and diversions above the sta t ion for the irrigation of 
about 130,000 acres of hay meadows. 










































































































































- Flows were not recorded for the entire water year. 
lunited States Geological Survey, 1958, 64a, 69a, 71, 72, 73a, 73b, 
74, and 75. 
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TABLE Cl-2: USGS Gaging Station #06658500, "Laramie River near Jelm, 
Colorado. 11 1 
Locat ion: Lat 41°00'08'', long 106°00'51 11 , in SE\SE\ sec. 15, T.12 N., 
R.77 W., Albany County, on right bank 35 ft downstream from 
bridge on county road, 0.2 mile north of Colorado-Wyoming 
State I ine, 0.5 mile upstream from Johnson Creek, and 4 miles 
south of Jelm. 
Drainage Area : 294 Square miles 
Period of Record: June 1904 to October 1905, October 1910 to Sept . 1971 
(discontinued) . Monthly discharge only for some 
periods. 
Gage: Water-stage recorder. Datum of gage is 7,683.36 ft above mean 
sea level. June 22, 1904, to Oct. 31, 1905, nonrecording gage 
at site 0.8 mile upstream at different datum. May 7 to Jul y 13, 
1911, nonrecording gage and July 14, 1911, to Sept. 3, 1921, 
water-stage recorder, on downstream side of bridge 35 ft upstream 
at present datum. 
Extremes: Maximum discharge, 1930 cfs, June 9, 1923. Minimum recorded 
discharge, 5.6 cfs, December 2, 1933 . 
Accuracy: Records are generally good, except those for winter periods 
which are poor. 
Remarks: Natural flow of stream affected by transbasin diversions 
exporting surface flows, several small storage reservoirs, 
and diversions above the gaging station for the irrigation 
of about 4,520 acres of land above the station and for about 
120 acres below~-































TABLE Cl-2: (continued). 




1925 a89, 200 
1926 166,000 
1927 1 I 5,000 
1928 155,000 
1929 157,000 













1943 11 7, 1 00 







1951 138, 700 
1952 138,600 
1953 60,830 
1954 44, 180 
1955 61;390 
1956 109,200 

























- Flows were not recorded for the entire water year . 
1 United States Geological Survey, 1958, 64a, 69a, 71, and 73a, 
SECTIO N C2 
GAGLNG STATIONS IN THE COLORADO RIVER BASIN 
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TABLE C2-1: USGS Gaging Station #09034500, "Colorado River at Hot 
Sulphur Springs, Colorado. 11 1 
Location: Lat 40°05'00" , Long 106°05'15 11 , in NE~NE~ Sec. 2, T.lN., 
R. 73W, Grand County on left bank about 1,000 ft north of 
U.S. Highway 40, 1 mile north east of Hot Sulphu r Springs, 
4.5 miles upstream from Beaver Creek, and approximately 
5.5 miles downstream from the Fraser River Confluence. 
Drainage Area: 825 Square miles 
- Period of Record: July 1904 to current year . Monthly discharge only 
for some periods. Prior to 1907 and 1914-18 
published as Grand River at Hot Sulphur Springs 
and as Grand River at Sulphur Springs 1907-13. 
Gage: Water-stage recorder. Altitude of gage is 7,670 ft (from 
railroad elevations). July 28, 1904, to Apr. 16, 1906, staff 
gage on bridge 1.7 miles downstream at different datum. Apr. 
17, 1906,. to Sept. 18, 1930, chain gage at bridge 1.4 miles 
downstream at datum 7,651.26 ft above mean sea level, unadjusted . 
Supplemental staff gage at different datum at site 1 .7 miles 
downstream, used for winter records. 
Extremes: Maximum discharge observed, 10,300 cfs, June 15, 1921; 
minimum daily 33 cfs, Sept. 27, 1956. 
Accuracy: Generally, records are good, except those for winter periods 
which a re fair. 
Remarks: Natural flow of stream affected by transbasin diversions 
exporting surfa-oe flows, storage reserviors, and diversions 





























































































































































Average annual runoff for the period of record is relatively meaningless 
due to the changes in water resources development within this gaging 
station 1s drainage area. 
- Flows were not recorded for the entire water year. 
*-Records not published as of the date of this study. 
1United States Geological Survey, 1954, 64b, 66, 67, 68, 69c, 70a , 
]Ob, 71, 72, 73b, and 74. 
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TABLE C2-2: USGS Gaging Station #340, 11 Fraser River at Granby, 
Colorado. 1 11 
Location: Lat 40°05 1 00 11 , Long 105°56 1 50 11 , in Sec. 1, T.lN., R. 76~W., 
on left bank just downstream from Tenmile Creek, half a mile 
southwest of Granby and 2 ~ miles upstream fro m the Fraser 
River Confluence with the mainstem of the Colorado River. 
Drainage Area: 285 Square miles 
Period of Record: July 1904 to September 1909, Sept. 1937 to Dec . 1955, 
(discontinued). Published as 11 near Con! ter 11 in 1904. 
Gage: Water-stage recorder. Altitude of gage is 7,900 ft (from 
topographic map). July 28, 1904, to Sept. 30, 1909, staff gage 
at former bridge near present site at different datum. 
Extremes: Maximum discharge, 2,500 cfs, June 8, 1952; minimum daily 
discharge 5.8 cfs, Aug. 31, Sept. l, 1954 . 
Accuracy: Not available . 
Remarks: Natural flow of stream affected by transbasin diversions 
exporting surface flows and diversions above the gaging 
station for the irrigation of about 6,500 acres above the 
station and for about 1,500 acres below. 
Yearly Runoff: 






















TABLE C2-2: (continued}_ 






Average for 23 years of record 
660 
Ac r e- Feet 





- Flows were not recorded for the entire water year. 
1United States Geological Survey, 1954 , and 64b. 
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TABLE C2-3: USGS Gaging Station #09037500, "Williams Fork near 
Parshal 1, Colorado. 111 
Location: Lat 40°00 101 11 , long 106°JOIJ15 11 , in SW\ SW\ Sec. 31, T.lN., 
R.78W., Grand County on ri gh t bank 150 ft downstream fro m 
brid ge on State Highway 286, 3.7 mil es downstream from 
Skylark Creek, 3.9 miles south of Parshall, 4.2 miles up-
stream from Williams Fork Reservoir Da m, and 6.3 miles up-
stream from William Fork Rivers Confluence within the main 
stem of the Colorado River. 
Drainage Area: 184 Square miles 
Period of Record: July 1904 to Sept. 1924, June 1933 to current year. 
Published as 11 near (Hot) Sulphur Springs" 1904-12 
and as Williams River near Parshall June 1933 to 
Sept. 1958. 
Gage: Water storage recorder. Datum of gage is 7,808.95 ft above mean 
sea level (.datum of Denver Board of Water Commissioners). Prior 
to Oct. 18, 1919 state gage and Oct. 18, 1919 to Sept. 20, 1924 
waterstage recorder, at site ~2 miles downstream at different 
datum. June 19, 1933 to Aug. 8, 1938, water stage recorder at 
bridge 150 ft upstream at datum 1 .00 ft higher. 
Extremes: Maximum discharge observed, 2,620 cfs, June 14, 1918; minimum 
daily, 4.8 cfs, May 6, 8-10, 1972 . 
Accuracy: Generally, records are good, except those for winter periods 
wh i ch a re poor . 
Remarks: Natural flow of stream affected by a transbasin diversion 
struc t ure exporting surface flows and by diversions above 
the station for- the irrigation of about 1,300 acres of land. 
About 150 acres of land above the station are irrigated by 
diversions into the drainage area. 


























TABLE C2-3: (continued) 
Wate r Year Acre- Fee t 
1915 122,100 
1916 116, 900 
19 17 156,500 

































1959 68 , 050 
1960 84 , 300 
1961 58,550 
1962 134,700 
1963 28, 120 
1964 42,060 
1965 90,680 






















- Flows were not recorded for the entire water year. 
- *-Records not published as of the date of this study. 
1United States Geological Survey, 1954, 64b, 66, 67, 68, 69c, 70a, 
71, 72, 73b, and 74. 
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TABLE C2-4: USGS Gaging Station #09053500, 11 Blue River above Green 
Mountain Reservoir, Colorado. 11 1 
Location: Lat 39°45 1 55 11 , Long 106°13 1 20 11 , in S\ Sec. 34, T.2S., 
R.79W., Summit County, on left bank 300 ft north of old 
State Highway 9, just upstream of high-water line of Green 
Mountain Reservoir, 1 ,3 miles downstream from Bengh Creek, 
18 miles ·southeast of Kremm ling, and approximately 18 miles 
upstream from the Blue River Confluence with the mainstem 
of the Colorado River. 
Drainage Area: 511 Square miles 
Period of Record: October 1943 to Sept. 1971 (discontinued) 
Gage: Water stage records. Datum of gage is 7,946.56 ft above mean 
sea I eve 1. 
Extremes: Maximum discharge 5,020 cfs, June 11, 1952. Minimum daily 
prior to flow regulation by Dillon Reservoir (approximately 
20 miles upstream) which began Sept. 3, 1963, 64 cfs, 
March 15, 1957. Minimum daily sirice Sept. 3, 1963, 33 cfs 
Oct. 20, 1963. 
Accuracy: Generally, records are Good, except those for winter periods 
which are fair. 
Remarks: Natural flow of stream affected by transbasin diversion 
structures exporting surface flows, Dillon Reservoir, and 
many small diversions for the irrigation of about 4,000 acres 
of hay meadows above the station. One small diversion 
structure imports water above the station from the Eagle 
River drainage _f_or mining development. 
Yearly Runoff: 
















TABLE C2-4: (_continued) 































Average annual runoff for the period of record is relat ively meaningless 
due to changes in water resources development within the gaging stations 
draina ge . 
1United States Geological Survey, 1954, 64b, 66, 67, 68, 69c, 70a, 
70b, and 71. 
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TABLE C2-5: USGS Gaging Station #09059500, 11 Piney River near State 
Br i d g e , Co 1 or a do . 11 l 
Location: Lat 39°48 1 00 11 , Long 106°35'0011 , in Sect. 16, T.35., R.85W; 
Eagle County, on left bank at downstream side of private 
bridge at Perry Olsen Ranch just downstream from Rock Creek, 
6.0 miles southeast of State Bridge, and approxi mately 5 
miles upstrea m from the Pinez Rivers Confluence with the 
mainstem of the Colorado River. 
Dra inage Area: 86.2 Square miles 
Period of Record: May 1944 ~o current year. 
Gage: Water-stage recorder. 
sea level, unadjusted. 
July 29, 1944, to Oct. 
2.38 ft higher. 
Datum of gage is 7,272.35 ft above mea n 
Prior to Jyly 29, 1944, staff gage and 
24, 1947, water-stage recorder, at datum 
Extremes: Maxi mum discharge 1,110 cfs, June 8, 1952; minimum daily 
1.9 cfs, Sept. 1, 18, 19 , 1954. 
Accuracy: Generally, records are good, except for those of no gage 
height which are poor. 
Remarks: Natural flow of stream affected by diversions above station 
for the irrigation of about 400 acres of land. ,· 
Yearly Runoff: 
























TABLE C2-5: (.continued). 







l 971 67,720 
1972 52,510 
1973 73,120 
l 974 61,330 
19 75.·~ NA 
Average for 30 years of record 54,616 
- Flows were not recorded for the entire water year. 
*-Records not published as of the date of this study. 
1United States Geological Survey, 1954, 64b, 66, 67, 68, 69c, 70a, 
70b, 71, 72, 73b, and 74. 
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TABLE C2-6: USGS Gaging Station #09070000, "Eagle River below Gypsum, 
Col or a.do. 111 
Location: Lat 39°38 1 58 1 \ Long 106°57 1 11 11 , in SW NW Sec. 5, T.5S., 
R.85W., Eagle County, on right bank 30 ft downstream from 
bridge on U.S. Highways 6 and 24 at Gypsum, 150 ft downstream 
from Gypsum Creek and approximately 7 miles upstream from 
the Eagle River Confluence with the mainstem of the Colorado 
River. 
Drainage Area: 944 Square miles 
Period of Record: October 1946 to current year. 
Gage: Water-stage recorder. Altitude of gage is 6,275 ft from 
topographic map. 
Extremes: Maximum discharge, 6,580 cfs, June 11, 1952; m1n1mum daily 
discharge, 110 cfs, Feb. 21, 1955, Feb. 3, 1956, Dec. 26, 27, 
1962. 
Accuracy: Generally, records are good. 
Remarks: Natural flow of stream affected by transbasin diversions 
exporting surface flows and many small diversions for the 
irrigation of approximately 17,000 acres (estimated from 
Janduse maps published by the U.S. Soil Conservation Service). 
Yearly Runoff: 















































*-Records not published as of the date of this study. 
lLJnited States Geological Survey, 1954, 64b, 66, 67, 68, 69c, 70g, 70b, 
71, 72, 73b, and 74. 
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TABLE C2-7: USGS Gaging Station #09253000, "Little Snake River near 
S 1 ater, Colorado . 111 
Location: Lat 40°59 1 5811 , Long 107°08 1 34 11 , in SW\NW\ Sec. 15, T.l2N., 
R.87W., Routt County, on left bank just downstream from high-
way bridge at Focus Ranch, 0.2 miles downstream from Spring 
Creek and 12 mi east of Slater. 
Drainage Area: 285 Square miles 
Period of Record: October 1942 to September 1947, October 1950 to 
current year. 
Gage: Water-stage recorder. Datum of gage is 6,831.00 ft above mean 
sea !eve I. 
Extremes: Maximum discharge, 4,180 cfs, April 25, 1974; minimum daily, 
8. 6 cf s, Sept. l O, 1944. 
Accuracy: Generally, records are good, except for those during winter 
periods and pertods of no gage heights wh ich are poor. 
Remarks: Natural flow of stream affected by a transbasin diversion 
structure exporting surface flows and by diversions for the 
irrigation of about 2,000 acres of land. 
Yearly Runoff: 




l 9L16 152,000 
1947 178,400 
I 951 153, JOO 
1952 226,600 
l 953 I 13,000 
1954 75,600 














TABLE C2-7: (continued) 





















*-Records not published as of the date of this study. 
1United States Geological Survey, 1954, 64b, 66, 67, 68, 69c, 70b, 
70c, 71, 72, 73b, and 74. 
SECTION C~ 
GAGING STATIONS IN THE ARKANSAS RIVER BASIN 
673 
TABLE CJ-I: USGS Gagning Station #07087200, 11Arkansas River at Buena 
Vista, Colorado. 11 1 
Location: Lat 38°50 1 5611 , long 106°07'27", in NW~NW~ Sec. 9, T.l4S, 
R.78W., Chaffee County, on right bank of northeast corner 
of Buena Vista City limits and I. 1 miles upstream from 
Cottonwood Creek. 
Drainage Area: 611 square miles 
Period of Record: October 1964 to current year. 
- Gage: Water-stage recorder. Altitude of gage is 7,920 ft from 
topographic map . 
Extremes: Maximum discharge, 3,640 cfs, July 13, 1965. Minimum daily 
60 cf s , Jan ua ry I O , 1 l , 1 9 7 5 . 
Accuracy: Generally, records are good, except those for winter periods 
which are poor. 
Remarks : Natural flow of stream affected by transbasin diversions 
exporting and importing water, storage reservoirs, and 
diversions for the irrigation of about 7,400 acres of 
irrigated land. 
Yearly Runoff: 












Average of 11 years of reco rd 378,700 
1United States Geological Survey, 1966, 67, 68, 69b, 69c, 70b, 71, 
72 , 7 3 b , 7 4, and 7 5. 
SECTION C4 
GAGING STATIONS IN THE SOUTH PLATTE RIVER BASIN 
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TABLE C4-l: USGS Gaging Station #06707000, 11 Ndrth Fork South Platte 
River at South Platte, Colorado.1 1 
Location: Lat 39. 0 24 1 3211 , long 105°10'31 11 , in SW\ sec. 25, T.7s., R.70W., 
Jefferson County, on left bank 0.2 miles west of South Platte 
and 0.3 miles upstream from mouth. 
Drainage Area: 479 SquaFe miles 
Period of Record: June 1909 to September 1910, April 1913 to current 
year. Monthly discharge only for some periods. 
Gage: Water-stage recorder. Datum of gage is 6,090.55 ft above mean 
sea level, adjustment of 1912. Prior to May 13, 1925, non-
recording gage at same site and datum. 
Extremes: Maximum discharge, 2,050 cfs, June 13, 1949. Minimum 
observed, 4.0 cfs, Dec. 8, 1932. 
Accuracy: Generally, records are good, except for those during winter 
periods and periods of indefinite stage-dis charge relation 
which are poor . 
Remarks: Small diversions above station for minor irrigation. Tra ns -
basin diversion from the Blue River subbasin of the Colorado 
River Basin above station through Harold D. Roberts Tunnel 
since 1964. 
Yearly Runoff: 


















1928 112 , 000 
(continued) 
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TABLE C4-I: (continued) 
Water Year Acre- Feet 
































196 I 95,480 
1962 106,900 
1963 40,650 











TABLE C4-1: (.continued) 
\-la te r Year 
1974 
1975 
Average for 63 years of record 
677 




- Flows were not recorded for the entire water years. 
-, r . ·r. 
*-Hirold D. Roberts Tunnel began diversions from the Colorado River 
Basin, Blue River Subbasin on October 1, 1963. 
1 USGS, 1958, 64a, 69a, 71, 72, 73a, 75b, 74, and 75. 
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TABLE C4-2: USGS Gaging Station #06707500, ''South Platte at South Platte, 
Colorado. 11 1 
Location: Lat 39°24'33", long 105°10'1011 , in SE\ sec. 25, T.7S, R.70W., 
Jefferson County, on left bank ai South Platie, 200 ft down-
stream from bridge on State Highway 75 and 400 ft downstream 
from Nor th Fork. 
Drainage Area: 2,579 Square miles 
Period of Record: July 1887 to September 1891, May to October 1892, 
October 1895 to September 1897, October 1898 to June 
1900, October 1900 to current year. Monthly discharge 
only for some periods. Published as 11at11 or "near 
Deansbury, 11 11at Deansbury and Platte Canyon," 11at 11 
or "near Platte Canyon," prior to 1901, and as ''below 
North Fork, at South Platte" 1914. 
Gage: Water-stage recorder. Datum of gage is 6,078 .43 ft above mean 
s ea level, adjustment of 1912. Prior to Mar. 28, 1902, staff 
gages or water-stage recorder at several sites less than 9 miles 
downstream at various datums . Mar. 28, 1902, to May 6, 1905, 
staff gage at bridge 200 ft upstream at different datum. May 7, 
1905, to Mar. 13, 1910, staff gage at present site and datum. 
Extremes: Maximum discharge, 6,320 dfs, June 8, 1921. Minimum daily 
determined, 10 cfs, Dec. 5, 1899. 
Accuracy: Generally, records are good, except for those during wi.nter 
periods which are poor. 
Remarks: Diversions for J_rrigation of about 72,520 acres located 
Yearly 
above the station. Natural flow of stream affected by several 
large reservoirs, and several transbasin diversions~ ~tructures 


























































































































































































- Flows were no t recorded-for the ent i r~ wa te r year . 
1usGs, 1958, 64a, 69a, 71, 72, 73a, 73b, 74, 75 . 
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TABLE C4-3: USGS Gaging Station #06708000, 11 South Platte at Waterton, 
Co 1 or a do . 1 tl 
Location: Lat 39°29 1 1811 , long 105°05 ' 3211 , in NE sec. 34, T.6S. , R.69W., 
Jefferson County, on left bank 168 ft downstream from bridge 
on State Highway 221, 0.4 miles sout h of Waterton, 4.7 miles 
west of Louviers, and 6 miles upstream from Plum Creek. 
Drainage Area: 2,621 Square miles 
Period of Record: May 1926 to current year. Monthly discharge only 
prior to 1934. 
Gage: Water-stage recorder. Datum of gage is 5,484.43 ft above mean 
sea level, adjustment of 1912. 
Extremes: Maximum discharge, 5,700 ft 3/s, Apr. 31, 1942. Minimum 
daily, 0.1 ft3/s, Mar . 6, 7, 1933, Feb. 28 to Mar. 20, 1938. 
Accuracy: Generally, records are good except for those during winter 
periods which are fair . 
Remarks: Diversions for irrigation of about 72,520 acres located above 
the station. Natural flow of stream affected by several 
large reservoirs, several transbasins diversion structures 
importing water from the Colorado and Arkansas River ·Basins 
and several diversion structures exporting water from the 
gaging stations drainage area. 
Yearly Runoff: 





















































































61 , 240 
106,400 
Average annual runoff for the period of record is relatively meaning-
less due to the changes in water resources development within the 
gaging stations drainage area. 
- Flows we re not recorded for the entire water year. 
1 USGS, 1958, 64a, 69a, 71, 72, 73a, 73b, 74, and 75. 
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TABLE C4-4: USGS Gaging Station #06710500, "Bear Creek at Morrison, 
Colorado. 111 
Location: Lat 39°39 1 11 11 , long 105°11 1 43 11 , in SE\ SvJ\ sec. 35, T.4S., R.70W., 
Jef ferson County, on left bank at Morrison, 180 f t upstream 
from br i. dge on U.S. Hi ghway 285 and 0.2 mi Jes upstream from 
Mount Vernon Creek. 
Drainage Area: 164 Square miles 
Period of Record: September 1887 to September 1891, May 1895 to 
December 1901, February 1902 (gage heights only), 
October 1919 to current year. No winter records for 
water years 1888-90, 1896, 1898, 1900. Monthly dis-
charge only for some periods. Published as 11 near 
Morrison 11 1900-1902, as 11at Sta r buck11 1919-28, and 
as 11 ldledale11 1929-34. 
Gage: Water-stage recorder. Datum of gage ie 5,780.43 ft above mean 
sea level, datum of 1929. Prior to Apr. 1, 1899, staff gage at 
site a quarter of a mile downstream at different datum. Apr. 1, 
1899, to Feb. 28, 1902, staff gage at site a quarter of a mile 
upstream at different datum. Oct. 1, 1919, to Feb. 28, 1921, 
staff gage, and Mar. 1, 1921, to Sept. 30, 1934, water stage 
recorder at site 4 miles upstream at different datum. Oct. I, 
1934 to Oct. 10, 1961, water stage recorder at site 80 f,t 
downstream at same datum. 
Extremes: Maximum discharge 8,600 C fs, estimated, July 24, 1896. 
Mini mum daily, 0.8 cfs, Nov. 26, 1939. result of freezeup. 
Accuracy: Records good e_2<_cept for those for winter per iods which are 
fair. 
Remarks: Small diversions for minor irrigation above station. 
Yearly Runoff: 


















TABLE C4-4: (_continued) 
Water Year Acre-Feet 
1901 30, l 00 
1902 
1920 46, I 00 

























1946 21 ,46o· 
1947 50;990 












1960 32, 180 
1961 42,700 
1962 28 , 670 
1963 l O, 890 
1964 19,010 
1965 51 , 890 
(continued) 












Average for 60 years of record 
685 












- Flows were not recorded for the entire water year . 
1 USGS, 1958, 64a, 69a, 71, 72, 73a, 73b, 74 , 75. 
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TABLE C4-5: USGS Gaging Station #7110, "Turkey Creek near Morr ison, 
Co lo rado. 111 
Locat ion: Lat 39°38 1 10'•', long 105°10 1 051 ', in NE\ sec. 12, T.5S., R.70W., 
on left bank at downst rea m side of county br idge , 2 miles 
upstrea m from mouth a nd 2 mi les southeast of Morrison. 
Dra inage Area: 50 . l Square miles 
Period of Record: June 1942 to September 1946, March 1947 to September 
1953. (Discontinued) 
Gage: Water-stage recorder. Datum of gage is 5,717.54 ft above mean 
sea level, datum of 1929 (levels by Corps of Engineers). Prior 
to ~~r. 8, 1947, staff gage at same site and datum. 
Extreme s: Maxi mum discharge, 1,200 cfs Aut. 24, 1946. No flow at times. 
Accuracy: Not available. 
Remar ks: Small diversions above station for irrigation. Spic kerman 
ditch, which diverts from Bear Creek and Turkey Creek, wastes 
some water above station. 
Yearly Runoff: 













Ave rage for 10 years of record 
- Flows were not recorded for the entire water year. 













TABLE C4-6: USGS Gag i: ng Station #06711500, "Bear Creek at mouth, 
near Sheridan, Colorado . 11 1 
Location: Lat 39°39'0811 , long 105°01 '5711 , in NW~NW\ sec. 5, T.SS., R. 
68W., Arapahoe County, on left bank just downstream from 
bridge on road to Fort Logan Mental Health Center, at Highway 
Department maintenance building at northwest city 1 imits of 
Sheridan, 1 .3 miles upstream from mouth, and 2. l miles west 
o f city hall in Englewood . 
Drainage Area: 260 Square mi les 
Period of Record: April to November 1914, March 1927 to current year. 
Monthly discharge only prior to October 1933. 
Publ ished as "at Sheridan Junction" 1934-41. 
Gage: Water-stage recorder. Altitude of gage is 5,295 ft (from topo -
graphical map). Apr. 1 to Nov. 30, 1914, staff gage and Feb. 23, 
1927, to June 18, 1932, water-stage recorder, at site 1 mile 
downstream at different datums . June 19, 1931, to Oct. 8, 1953, 
water-stage recorder at site 0.8 mile downstream at datum 
5,282.72 ft above mean sea level, datum of 1929, prior to June 6, 
1949, and at datum 6,280.72 ft. thereafter. Oct. 9, 1953 to Aug. 
1969 water- stage recorder at present site at datum 1 .0 ft higher. 
Extremes: Maxi mum discharge, 8,150 cfs, May 7, 1969; no flow July 13, 
1954. 
Accuracy: Records good except those for winter period which are fair. 
Remarks : Storage and diversions above station for Agricultural, 
Municipal, and Jndustrial us es. 













































































































- Flows were not recorded for the entire water year. 
1USGS, 1958, 62a, 69a, 71, 72, 73a, 73 b, 74 and 75. 
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TABLE C4-7: USGS Gaging Station #06709500, 11 Plum Creek near Louviers, 
Colorado. 11 1 
Location: Lat 39°29 1 04 1 \ long 105°00'07", in SE~ sec. 33, T.6S, R.68W., 
Doug l as County, on right bank at downstream side of bridge 
on cou nty road from U.S. Highway 85 to Louviers, three- quarters 
of a mile northeast of Louviers, 1~ miles downstream from 
Indian Creek, and 7~ miles upstream from mouth. 
Drainage Area: 302 Square miles 
- Period of Record: October 1947 to current year. 
Gage: Water-stage recorder. Altitude of gage is 5,585 ft (from topo-
graphical map). Prior to Feb. 12, 1957, at site 2~ miles down-
stream, prior to Oct. 1, 1954, at datum 5,518.71 ft above mean 
sea level, datum of 1929, and Oct. 1, 1954, to Feb. 11, 1957, at 
datum 5,517.19 ft above mean sea level, datum of 1929. 
Extremes: Maximum discharge, 154,000 cfs, June 16, 1965, no flow at 
times in 1951-52, 1956-60, 1963-64. 
Accuracy : Generally, reco rds are poor. 
Remarks: Diversions upstream for irrigation of about 1,700 acres 
(estimated from U.S. Soil Conservation Land Use Maps). 
Yearly Runoff: 




















1967 l l, 620 
1968 12,210 
(continued) 



















Annual average for 28 years of record 20,589 
1 USGS, 1958, 64a, 69a, 70b, 71, 72, 73a, 73b, 74, 75. 
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TABLE C4-8: USGS Gaging Station #06713000, 11 Cherry Creek below Cherry 
Creek La ke, Colo rado} 1l 
Location: Lat 39°39 1 1211 , Jong 104°51 1 41 11 , in SW\S\4\ sec. 35, T.4S, R. 
67W., Arapahoe Coun ty , on right bank 2,000 ft downstream 
from Cherry Creek Da m, 2.2miles southeast of Sullivan, 9 
miles southeast of Civic Center in Denver, and 11 miles 
upstream from mouth. 
Drainage Area: 385 Square miles 
- Period of Record: June 1950 to current year. 
Gage: Water- stage recorder and concrete control. Datum of gage is 
5,490.51 ft above mean sea level, datum of 1929 (Corps of 
Engineers). 
Extremes: Maximum discharge 1,440 cfs, July 31, 1956, no flow most 
of ti me since May, 1957. Maximum flood known, 34,000 c f s, 
Aug. 3, 1933, by slope-area measurement near present site, 
(Castlewood Dam failure). 
Accuracy: Generally, records are good. 
Remarks: Several diversions upstream for irrigation of about 3,038 
acres (estimated from U.S. Soil Conservation Service Land Use 
Maps), Cherry Creek Lake 2,000 ft upstream, began flood flow 
regulation June 1950, (capacity 96,000 acre-feet) and began 
permanent storage on May 15, 1957, 
Year I y Ru no ff : 
Water Year 


































l , 160 
0 
( co n t i n u ed ) 























- Flows were not recorded for the entire water year. 
* Cherry Creek Lake began flood flow regulation in June of 1950. 
**Cherry Creek Lake began permanent storage on May 15, 1957. 
lLJSGS, 1958, 64a, 69a, 70b, 71, 72, 73a, 73b, 74, 75. 
1' 
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TABLE C4-9: USGS Gaging Station #6-7135, "Cherry Creek at Denver, 
Co 1 or ado . 1 il 
Location: Lat 39°44 1 5811 , long 105°00 1 0811 , in NE~ sec. 33, T.3S, R.68W., 
Denver County, on right bank on downstream side of Wazee 
Stree Bridge in Denver, 0.5 miles upstream from mouth. 
Drainage Area: 409 Square miles 
Period of Record: August 1942 to September 1969 (discontinued). 
Gage: Water-stage recorder. Datum of gage is 5,175.48 feet above mean 
sea level. Prior to Jan. 23, 1945, wire- weight gage at Broadway 
Bridge 1 . 8 miles upstream at datum 57.29 ft higher. Jan. 23 to 
Feb. 26, 1945, wire-weigh gage at Downing Street Bridge 2.8 
mi Jes upstream from present site at different datum. Feb. 27, 
1945, to Sept. 30, 1947, wire-weight gages at Washington Street 
Bridge 2.4 miles upstream fro m present site at datum 72.31 ft 
higher and Oct. 1, 1947, to Sept. 30, 1949, at datum 71.31 ft 
higher than present datum. Oct. 1, 1949, to July 15, 1951, wire-
weight gage at Market Street Bridge 0 .1 mile upstream from pre-
sent site at datum 8.49 ft higher. July 16 , 1951 to Sept. 30, 
1964, water -s tage recorder at present site at datum 0.86 ft 
higher. 
Extremes: Maximum discharge observed (prior to flood flow regulation 
by Cherry Cree k La ke which began in June, 1950), 3,120 cfs, 
Aug. 5, 1945. Minimum daily discharge, 0.4 cfs June 16-18, 
1948. Flood of July 26, 1885, reached a discharge of 20,000 
cfs, by float measurement. Flood of May 19, 20, 1964, 
reached a somewhat higher stage. Flood of Aug. 3, 1933, 
reached a disc~~rge of about 15,000 cfs, as determined by 
rise of South Platte River at Denver (Castlewood Dam failure). 
Accuracy: Genera lly, records are good. 
Remarks: Several diversions above station for irrigation of about 
3,038 acres (estimated from U.S . Soil Conservation Service 
Land Use Maps). Cherry Cree k Lake, about 11 miles upstream, 
began flood flow regulation in June 1950 (capacity 96,000 








































Average annual runoff prior to 1957 


























l 0, 136 
- Flows were not recorded for the entire water year. 
)', Cherry Creek Lake began permanent storage on May 15, 1957. 
**Gaging station discontinued Sep tember 1969. 
t Ch erry Creek Lake bega1L_flood flow regulation in June of 1950. This 
does not appreciably affect runoff as flood water is released as soon 
as possible after it accures. 
1 USGS, 1958, 64a, 69a, 73a. 
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TABLE C4-l0: USGS Gaging Station #06719505, "Clear Creek at Golden, 
Col o r a do . 111 
Loca tion : Lat 39°45 1 11 11 , long 105°14 1 0511 , in NE!,;NW!,; sec. 33, T.3S., 
R.70W., Jefferson County, on left bank 100 ft downstream 
from U. S. Highway 6 bridge at west edge of Golden, 0.7 miles 
downstream from headgate of Church ditch, and 13.3 miles down-
stream from North Clear Creek . 
Drainage Area: 400 Square miles 
- Period of Record: Oct. 1908 to Dec. 1909, June 1911 to current year. 
Prior to Oct. 1974, published as 11 near Golden." 
Gage: Water-stage recorder. Datum of gage is 5,695 ft (from topogra-
phic map). Prior to May 15, 1919, at site half a mile upstream 
at different datum. May 15, 1919, to Mary. 16, 1934, at present 
site at datum 3.13 ft higher. Mar. 17, 1934, to Aug. 29, 1941, 
at present site at datum 4.00 ft higher . Aug. 30, 1941, to Apr . 
16, 1942, at present site at datum 3.00 ft higher. Apr. 17, 
1942, to Jan. 20, 1943, at site 600 ft downstream at datum 7.50 
ft lower. Jan 21, 1947 to Oct. 1974, water-stage recorder, 0.9 
miles upstream, at an elevation of 5,735.27 feet. 
Extreme: Maximum discharge, 4,890, Sept. 9, 1933. Minimum daily re-
corded, 10.0 cfs, March 4, 1966. Maximum discharge since at 
least 1867, 8,700 cfs, Aug. l, 1888, from reports of State 
Engineer of Colorado for Station 5.5 miles upstream. 
Accuracy: Generally, records good except those for winter periods 
wh ich are fair. 
Remarks: NaDural flow of stream affected by diversion for agriculture, 
several small reser voir s above station, and transbasin diversions 
from Colorado River Basin through the Berthoud Pass Ditch and 
























TABLE C4-10: (continued) 







1925 l 07 ,000 
1926 241,000 









































TABLE C4-10: (continued) 























- Flows were not recorded for the entire water year. 
1 USDA, 1958, 64a, 71, 72, 73a, 73b, 74, 75. 
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TABLE C4-11: USGS Gaging Station #06720000, "Clear Creek at mouth, 
near Derby, Colorado.i 11 
Location : Lat 39°49 1 42 11 , long 104°57 1 30 11 , in SW~SW~ sec. 36, T.2S., R 
68W., Adams County, on right bank 210 ft dow nstream from 
York Street bridge, 0.6 miles upstream from mouth, and 2.5 
miles west of Derby. 
Draina ge Area: 575 Square miles 
Peri od of Record: April to November 1914, March 1927 to current year. 
Prior to October 1933 monthly discharge only. 
Gage: Water-stage recorder. Altitude of gage is 5,110 ft (from topo-
graphical map). Apr. 1 to Nov. 30, 1914, chain gage at bridge 
160 ft upstream at different datum. Feb. 25, 1927, to June 7, 
1942, water-stage recorder at several sites within 1,000 ft of 
present site at var ious datums. June 8, 1942, to May 30, 1948, 
water-stage recorder at site 160 ft upstream at datum 4.00 ft 
higher, May 31, 1948, to Aug. 27, 1956, at datum 2.00 ft higher, 
and Aug. 28, 1956, to Nov. 14, 1957, at datum 1 .00 ft higher. 
Nov. 15, 1957, to July 15, 1958, water-stage recorder at present 
site at datum 1 .00 ft higher. July 16, 1958 to Sept. 1965, water-
stage recorder at site 50 ft upstream of datum 1 .56 ft higher. 
Extremes: Maxi mum discharge 4,070 cfs, July 24, 1965. Minimu~ daily, 
0 . 4 cf s, Mar ch 1 1 , 19 4 3 . 
Accuracy: Generally, records are good. 
Remarks: Natural flow of stream affected by transbasin diversions from 
the Colorado River Basin, reserviors, diversions to Agricul-
ture, Municipal- and lndustires, and return flows. 













































































































- Flows were not recorded for the entire water years . 
iusGS, 1958, 64a, 69a, 71, 72, 73a, 73b, 74, 75. 
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TABLE C4-12: USGS Gaging Station #06729500, 11 South Boulder Creek near 
Eldorado Springs, Colorado. 11 1 
Loca tion: Lat 39°55 1 52 11 , long 105°17 143 11 , in SE~ sec. 26, T. lS., R.71W., 
Boulder County, on left ban k 0.2 miles downs t ream fro m South 
Draw, 1 .Q miles w~st of Eldora do Springs, l .8 miles downstream 
from So uth Boulde. diversion canal, 5.0 mil es south of Boulde r , 
and 6 . 7 miles downstream from Gross Reservior. 
Drainage Area: 190 Square miles 
Period of Record: April 1888 to October 1892, May 1895 to September 
1901, August 1904 to current year. No winter records 
for water years 1889-92, 1900. Monthly discharge 
only for some periods . Prior to January 1911, 
published as 11at11 or 11 near Marshall;" January 1911 
Gage: 
to December 1913 as 11at Eldorado Springs . 11 
Water-stage recorder. Altitude of gage is 6,080 ft (from topo-
graphical map). Prior to Sept. 25, 1929, staff gage or water-
stage recorder at sites l mile downstream at di ffe rent datums. 
Sept. 25, 1929, to May 2, 1934, water-sta ge recorder at site 
a quarter of a mile downstream at different datum. May 3 , 1934, 
to Sept. 3, 1938, water-stage recorder at site 250 ft upstream 
at datum 4.00 ft higher than present datum. Sept. 4, 1938, to 
May 9, 1940, staff gages at site about 300 ft upstream or water-
stage recorder at site half a mile downstream at different 
datums. 
Extremes: Maximum discharge, 7,390 cfs, Sept. 2, 1938; no flow Oct. 
15, 1932 . 
Accuracy: Generally, records are good except those for winter period 
which a re fa i r. 
Remarks: Records for periods June 1900 to Sept. 1901, Aug. 1904 to 
Sept. 4908, and Oct . 1909 to Sept. 1911 are not adjusted 
for diversions by Community ditch and South Boulder and 
Coal Creek ditch; all other records contain the flows in these 
ditches. Many s mall diversions above station for irrigation. 
Water is imported above Gross Reservoir from Colorado River 
Basin through Moffat Water Tunnel. Most of this imported 
water and some South Boulder Creek water f lows is exported 
from drainage area l . 5 mil es upstream from station. Flow 
regulated since May 1, 1955 by Gross Reservoir (cap. 43,060 






























































































(cont in u ed) 
TABLE C4-12: (_continued) 












































































Average for 76 years of record 53,374 
- Flows were not recorded for the entire water year. 
1USGS, 1958, 64a, 69a, 71, 72, 73a, 73b, 74, 75. 
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TABLE C4-13: USGS Gaging Station, #0672700, 11 Bou l der Creek near 
Orodel 1, Colorado. 11 1 
Location: Lat 40°00'23 11 , Jong 105°19 1 49'1, in NE\ SW\ sec. 34, T.lN., 
R.71W . , Bo ulder County, on le f t bank along State Highway l 19, 
0.7 miles southwest of old Orodel 1, l .l miles upstream from 
Fourmile Creek, and 2.9 miles southwest of courthouse in 
Boulder. 
Drainage Area: 102 Square mi 1 es 
Period of Record: August to October 1887, April to October 1888, 
October 1906 to November 1914, March 1916 to 
current year. Month ly discharge only for some 
periods. Figures of daily discharge for Feb. 
3-10, 17-25, 1912, published in WSP 326, have been 
found to be unreliable and should not be used . 
Published as North Boulder Creek, Colorado 1887-88 
and as 11at Orodell 11 March 1907 to December 1916. 
Gage: Water-stage recorder. Altitude of gage is 5,826 ft fro m topo-
graphic map. Prior to Sept. 1, 1907, nonrecording gage and Sept. 
1, 1907, to May 11, 1917, water-stage recorder, at sites 1.1 
miles downstream, just upstream from Fourmile Creek, at different 
da turns. 
Extremes: Maxi~um discharge, 2,500 ft3/s, June 6, 1921. Minimum daily 
1 ft /s, Jan . 29, Feb. 1-3, 16-24, 1933. 
Accuracy: Generally, records are good. 
Remarks: Flow regu]ated_.!?_y Barke r Reservoir (capacity, 11,500 acre-
feet). Low flow during non-irrigation season regulated by 
Oradell powerplant 1,500 ft upstream from station. 
Yearly Runoff: 




























































































































41 , O 50 
85,190 
(continued) 


























- Flows were not recorded during the entire water year. 
1USGS, 1958, 64a, 69a, 71, 72, 73a, 73b, 74, 75. 
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TABLE C4-14: USGS Gaging Station #06730300, 11 Coal Creek near Plain-
view, Colorado. 11 1 
Location: Lat 39°52 1 40 11 , long 105°16 1 3611 , in SE\ NE\ sec. 13, T.2S., 
R.71W., Jefferson County, on left bank 100 ft upstream 
from culvert on State Highway 72, 1 .2 miles south of Plain-
view, 4 . 9 miles downstream from Beaver Creek and 9 mi Jes 
north of Go 1 den. 
Drainage Area: 15.1 Square miles 
- Period of Record: August 1959 to current year. 
Gage: Water-stage recorder and concrete control. Altitude of gage is 
6,540 ft from topographic map. Prior to June 17, 1964, water-
stage recorder at site 60 ft downstream at datum 4 .49 ft lower. 
Extremes: Maxi mum discharge, 2,060 cfs, May 7, 1969, no flow for many 
days i n most yea rs . 
Accuracy: Generally, records are good except those for period of no 
gage-height record, which are poor. 
Remarks: No diversions above station. 
Year] y Runoff: 


















Average for 16 years of record 
- Flows were not recorded for the entire water year. 



















TABLE C4-15: USGS Gaging Station #7305, 11 Boulder Creek at mouth, near 
Longmont, Colorado . 11 1 
Location: . Lat 40°08 ' 05'\ long 105°01 '00 11 , in SW\ sec 16, T.2N., R.68W., 
on right bank 200 ft downstrea m from Burlington Railway 
bridge, 1,800 ft upstream fro m State Highway 254, 2\ miles 
upstream from mouth, and 5 mi les southeast of city hall in 
Longmont. 
Drainage Area : 439 Square miles 
- Period of Record: March 1927 to Septembe r 1949, May 1961 to September 
1955. Prior to October 1933 monthly discharge only. 
Pub! ished as 11 near mouth, near Longmont 11 1934. 
Gage: Water-stage recorder. Altitude of ga ge is 4,880 ft (from 
topographic map). Prior to June 10 , 1939, at site half a mile 
downstream at different datum. June 10, 1939, to Sept. 30, 1949, 
at site 2,000 ft down stream at different datum. Datum raised 
2.0 ft June 10, 1939. 
Extremes: Maximum discharge, 4,410 cfs, Sept. 3, 1938, no flow at 
times in 1934-36, 1942, 1946, 1954. 
Accuracy: Not available. 
Remar ks: Natural flow to stream affected by transbasin diversions from 
the Colorado River Basin, diversions to agriculture, 
municipalities, and industries, many storage reservoirs and 
return fl ow. 
Yearly Runoff: 






1932 5, 970 
1933 25,500 




1938 85, 430 
1939 44,850 
































- Flows were not recorded for the entire water year . 
iusGs, 1958, 64a. 
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TABLE C4-16: USGS Gaging Station #06724000, "Saint Vrain Creek at 
Lyons, Colorado. 11 1 
Location: Lat 40°13'0511 , lo ng 105°15'3411 , in N\.I\ NW\ sec. 20, T.3N., 
R.70W., Boulder County, on left bank 75 ft southwest of 
State Highways 7 and 66 at southeast edge of Lyons, 400 
ft upstream from St. Vrain Supply Canal, and 0 .4 miles 
downstrea m from confluence of North aid South St . Vrain 
Creeks . 
Drainage Area: 212 Square miles 
Period of Record: August 1887 to September 1891, June 1895 to current 
year. Monthly discharge only for some periods. 
Pub] ished as "near Lyons" 1901, 1903 . 
Gage: Water-stage recorder. Altitude of gage is 5,292 ft from topo-
graphical map. Prior to Apr. 6, 1923, nonrecording gages near 
site at different datums. Apr. 6, 1923 to Sept. 30, 1956, water-
stage recorder at same site at datum l .00 ft higher. 
Extremes: Maximum discharge, 10,500 cfs June 22, 1941; no flow Jan. 19, 
1922, Jan. 12, 13, 1950. Outstanding floods occurred in 
June 1864 and May 1876. Flood in May or June 1894 reached 
a stage of 9.13 ft from information by local resident (dis-
charge, about 9,800 cfs. 
Accuracy: Generally, records are good. 
Remar ks : Diversion just above station by irrigation ditch exporting 
flows to lands below. Flow partly regulated by many s mall 
reserve i rs. 
Yearly Runoff: 




































































































































TABLE C4-l6: (continued) 

















































---------- ---- ----------------------------------- \- ---
Average for 84 years of record 
- Flows were not recorded for the ent i re water year. 
1 USGS, 1958, 64a, 69d, 71, 72, 73a, 73b, 74, 75. 
93 , 423 
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TABLE C4-17: USGS Gaging Station #7245, 11 Left Hand Creek near Boulder, 
Co 1 or a do . 111 
Location: Lat 40°07•30 11 , long 105°18 1 15 11 , in NE\ sec 23, T.2N., 
R.71W., on right bank 0. I mile upstream from diversion 
dam of Lefthand ditch, 0.1 mile downstream from Spruce 
Gulch, and 7,5 miles north of Boulder. 
Drainage Area: 52.0 Square miles 
Period of Record: May 1929 to Sept. 1931, April 1947 to Dec. 1953, 
0 ct . 1 9 5 5 to Sep t. 1 9 5 7 . 
Gage: Water-stage recorder and Parshall flum~ altitude of gage is 
5,710 ft (from topographic map). Prior to Oct. 7, 1949, at 
site .35 miles upstream at different datum. Oct. 8, 1949 
to May 12, 1957 at site 0.9 miles upstream at different datum. 
Extremes: Maximum discharge 785 cfs, Aug. 3, 1951; mini mum daily, l .O 
cfs, Jan. 4, 1950. Flood of June 4, 1949, reached a dis-
charge of 1,140 cfs at site half a mile upstream. 
Accuracy: Not available. 
Remarks: Records for May 1929 to Sept. 1931 and April 1947 to Sept. 
1949 do not include flow of small power ditch, capacity 7.5 
cfs, which diverted above station. A large part of flow 
is water diverted from South Saint Vrain Creek for irrigation 
of lands along Lefthand Creek below station. 
Yearly Runoff: 














Average for 10 years of record 
- Flows were not recorded for the entire water year . 













TABLE C4-18: USGS Gaging Station #06731000, 11Saint Vrain Creek at 
mouth, near· Platteville, Colorado. 11 
Location: Lat 40°15 1 29 11 , long 104°52 1 45 1 \ in SE\ NW\ sec. 3, T.3N., 
R.67W., Weld County, on right bank 140 ft downstream from 
bridge on county road, 1 .3 miles upstream from rrouth, and 
4.2 miles northwest of Plat tevil le. 
Drainage Area: 976 Square miles 
Period of Record: July 1904 to Decembe r 1906, April to December 1915, 
March 1927 to current year. Prior to October 1933 
monthly discharge only. 
Gage: Water-stage recorder. Altitude of gage is 4,740 ft (from topo-
graphic map). July 1, 1904, to Dec. 31, 1906, and Apr. l to 
Dec. 31, 1915, staff gage at bridge 140 ft upstream at different 
datums . Feb. 24, 1927, to June 10, 1939, water-stage recorder 
at bridge 140 ft upstream and June 11, 1939, to Apr. 24, 1960, 
water-stage recorder at site 180 ft upstream, at different datum. 
Extremes: Maximum discharge, 11,300 cfs, Sept. 3, 1938; mini mum daily, 
12 cfs, April 23, 1935. 
Accuracy: Generally, records are good except those for winter period 
which are fair. 
Remarks: Natural flow of stream affected by imports from the Colorado 
River Basin diversions to agriculture, municipalities, and 
industries, many storage reservoirs and return flows. Boulder 



























TABLE C4-18: (.continued} 
























































































Average for 50 years of record 147 ,597 
- Flows were not recorded for the entire wate r year. 
1USGS, 1958, 64a, 69a, 71, 72, 73a, 73b, 74, 75. 
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TABLE C4-19: USGS Gaging Station #6-7420, 11 Little Thompson River near 
Berthoud , Colorado. 11 1 
Location: Lat 40°15'30 11 , long 105°12'1511 , in NW\ sec. 2, T.3N., 
R.70W., on left bank at mouth of canyon, 7~ miles south-
west of Berthoud. 
Drai nage Area : 101 Square miles 
Period of Record: May 1929 to Septembe r 1930, April 1947 to September 
1961 (discontinued). 
Gage: Water-stage recorder. Altitude of gage is 5,220 ft (from topo-
graphic map). Prior to Apr. 22, 1947, at site a quarter of a 
mile upstream at different datum. 
Extremes: Maxi mum discharge, 4,000 cfs, May 9, 1967; no flow at ti mes 
in 1948-49, 1951, 1953-55. 
Accuracy: Generally, records are fair except those for periods of 
no gage hight records, which are poor. 
Remar ks: One smal 1 diversion above station. Inflow from Colorado-Big 
Thompson project above station May 16, 1953, to Apr. 25, 1957. 
Yearly Runoff: 


















Average for 15 years of record 
- Flows were not recorded for the entire water year. 


















TABLE C4-20: US GS Gaging Station #06 738000, 11 8 i g Thompson River at 
mouth of Canyon, near Drake, Colorado. 1il 
Location: Lat 40°25 1 181\ long 105°13 1 34 11 , in SW\ SW\ sec. 3,T.5N., 
R.70W., Larimer County, on righ t bank at nouth of canyon, 
400 ft upstream from Handy Ditch diversion da m and 6.0 miles 
east of Drake. 
Drainage Area: 304 Square Miles 
Period of Record: August 1887 to September 1892, May 1895 to September 
1903, October 1926 to September 1933 (no winter 
records prior to October 1932, except water years 
1927-28), April 1938 to September 1949, March 1951 
to current year. Monthly discharge only for some 
periods. Published as Big Thompson Creek at Arkins 
1887-92, Big Thompson Creek near Arkins 1901-3, and 
as Thompson River at mouth of canyon, near Drake 
1927-30, 1938-47. 
Gage: Water-stage recorder. Datum of gage is 5,297.47 ft above mean 
sea level (Bureau of Reclamation bench mark) . Aug. 25, 1887, 
to Sept. 30, 1892, and Apr. 1, 1899 to Sept . 21·, 1903, staff 
gages at sites within half a mile downstream below Handy Ditch 
diversion dam at different datums. May 9, 1895, to Mar. 31, 
1899, staff gage at site 1~ miles downstream and 600 ft ,down-
stream from Home Supply Ditch diversion dam at different datum. 
Oct. l to Dec. 3~, 1926, staff gage at site 6~ miles upstream 
at different datum. Jan. l, 1927 to Sept. 30, 1933, water-stage 
recorder at site 1 mile upstream at different datum . Apr. 19, 
1938, to Sept. 30, 1949, water-stage recorder at site 50 ft 
downstream at datu1D- 1.45 ft lowe r . 
Extremes: Maximum discharge, 31,200, Aug. 1, 1976 (USGS, 1976); minimum 
daily, 0.20 cfs, Dec. 10-12, 1969. 
Accuracy: Generally, records are good except those for winter periods, 
which are fair. 
Remar ks: Diverions above station for irrigation. Diversion from 
Colorado River to Big Thompson River basin above station 
through Alva B. Adams tunnel (see elsewhere in this report) 
began Aug. 10, 1947; since Apr. 15, 1953, this imported water 
has been diverted from La ke Estes through Olympus tunnel 
bypassing this station. Part of the natural flow of Big 
Thompson River has also been di verted through Olympus tunnel 
since May 17, 1965, and Dille tunnel since Apr. 20, 1959, and 
returned to river just below this station. 
717 
TABLE C4-20: (continued) 
Yearly Runoff: 

















































TABLE C4-20: (continued) 














Average for 38 years of record 
- Flows were not recorded for the entire water year. 
















TABLE C4-21: USGS Gaging Station #7395, "Buckhorn Creek near Masonvi 1 I e, 
Co lor ado . 11 1·-
Location: Lat 40°27'15", long 105°11'50", in SE~ sec 26, T.6N., 
R.70W., on right bank l~ miles upstrea m from Buckhorn 
Reservoir Dam and 2~ miles south of Masonville. 
Ora i nage Area: 131 Square mi I es 
Period of Record: April 1947 to September 1955, 
- Gage: Water-stage recorder. Altitude of gage is 5,200 ft (from topo-
graphic map) . 
Extremes: Maximum dis.charge, 14,000 cfs Aug. 3, 1951; m1n1mum daily, 
0.1 c fs Sept. 22, 1948. Flood of June 15, 1923, discharge 
10,500 cfs, by slope-area measuremen t, 1~ miles above 
station. Flood of Sept. I, 1938, discharge, 10,200 cfs, 
by slope-area measurements, half a mile below station. 
Accuracy: Not available. 
Remar ks : Diversions above station for irrigation of about 500 acres. 
Yearly Runoff: 










Average for 8 years of record 
- Flows were not recorded for the entire water year. 











TABLE C4-22: USGS Gaging Station #06744000, "Big Thompson River at 
mo uth , near LaSalle, Colorado. 11 1 
Location: Lat 40°21 1 00 111 , long 104°47 1 04 11 , in SW1-'4SE\ sec. 33, T.5.N., 
R. 66W., Weld County , on left bank just southeast of gage on 
Evans Town ditch, 0.7 miles upstream from highway bridge, 
l .6 miles upstrea m from mouth, and 4.2 miles west of LaSalle. 
Dra inage Area: 828 Square miles 
Period of Record: April 1914 to October 1915, March 1927 to current 
year. Prior to Oc tober 1933 monthly discha rge only, 
Published as Thompson River at mouth, near LaSalle, 
1934-47. 
Gage: Water-stage recorder. Altitude of gage is 4,680 ft from topo-
graphical map . Apr. 1, 1914, to Oct. 31, 1915, nonrecording 
gage and Mar. l, 1927 to Sept. 30, 1951, water-stage recorder, 
at bridge 0.7 miles downstream at different datums. Datum 
lowered 0.50 ft May 21, 1962. 
Ex tremes: Maximum discharge, 6,100 cfs, Aug. 5, 1951; no flow at times 
in 1934-35, 1948. 
Accuracy: Generally, records are good. 
I 
Remarks: Natural flow of stream affected by transmountain diversions, 
stora ge reservoirs, power developments, diversions for 
















































































































51, 19 l 
- Flows were not recorded for the entire water year. 
1 USGS, 1958, 64a, 69a, 71, 72, 73a, 73b , 74, 75. 
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TABLE C4-23: USGS Gaging Station #06752000, 11 Cache :La Poudre River at 
mouth of canyon, near Fort Collins, Colorado. 11 1 
Location: Lat 40°39 1 5211 , long 105°13'2611 , in NW~ sec. 15, T.8N., 
R.70\.J ., Larimer County, on left bank at mouth of canyon, 
0.5 miles downstream from headgate of Poudre Valley Canal, 
1 .2 miles upstream from Lewstone Creek, and 9.3 miles north-
west of courthouse in Fort Collins. 
Ora inage Area: 1,055 Square miles 
- Period of Record: June to August 1881, May to July 1883, October 1883 
to current year. Monthly discharge only for some 
periods. Records for Mar. 23 to Apr. 30 and July 4, 
to Aug. 20, 1883, published in WSP 9, have been 
found to be unreliable and should not be used. Prior 
to 1902, published as Cache la Poudre Creek or River 
at or near Fort Collins. 
Gage: Water-stage recorder. Altitude of gage is 5,220 ft from topo-
graphic map. 
Extremes: Maximum discharge not determined, occurred May 20, 1904; 
maximum discharge determined, 21,000 cfs June 9, 1891 (from 
reports of State engineer of Colorado), caused by failure 
of Chambers Lake Dam; minimum daily discharge, 1 .6 tfs 
Nov. 20, 28, 1948, caused by diversion of Poudre Valley Canal 
0.5 miles upstream . 
Accuracy: Generally, records are good except those for winter periods, 
which are poor. 
Remarks: Natural flow of stream affected by reservoirs, transmountain 
diversfons, diversions above station for irritation, ~ost of 
which is below station)and diversions for municipal use. 
















































































































































































273 , 500 
162,800 























- Flows were not recorded for the entire water year . 
1USGS, 1958, 64a, 69a, 71, 73a, 73b, 74, 75, 
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T.ABLE C4-24: USGS Gaging Station #0675200, 11 Cache la Poudre River near 
Greeley, Colorado. 11 1 
Location: Lat 40°25 1 04 11 , long 104°38 1 22 11 , in NW\ sec. 11, T.5N., R.65W., 
R.65\J., \.Jeld County, on right bank25 ft downstream from 
highway bridge, 2 . 9 miles east of courthouse in Greeley, and 
3.0 miles upstream from mouth. 
Draina ge Area: 1,877 Square miles 
Period of Record: March to October 1903, August to November 1904, 
January 1914 to December 1919, June 1924 to current 
year. Monthly discharge only for some periods. 
Gage: Water-stage recorder. Altitude of gate is 4,610 ft (from topo-
graphic map). Prior to Apr. 4, 1916, staff gage and Apr. 4, 1916, 
to Dec. 17, 1919, water-stage recorder, at sites within 2 miles 
downstream at different datums. May 27, 1924, to Dec. 13, 1933, 
at present site at datum 0.51 ft higher. 
Extremes: Maximum daily discharge, 4,200 cfs, June 24, 26, 1917; 
minimum daily, 0.8 cfs, Oct. 3, 1946. 
Accuracy: Generally, records are good. 
Remarks: Natural flow of stream affected by transmountain and · trans-
basin diversions, storage reservoirs, power developments, 
diversions for muncipal supply, diversions above station for 
































(cont i n ue d) 


































































































- Flows were not recorded for the ent i re water year. 
1USGS, 1958, 64a, 69a, 71, 72, 73a, 73b, 74, 75. 
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TABLE C4-25: USGS Gaging Station #274, 11 Lonetree Creek near Granite 
Canyon, Wyoming . 11 l 
Location: Lat 41!05 1 1011 , long 105°11 1 10 11 , in sec. 24, T.13N., R.70W., 
I\ miles southwest of Granite Canyon. 
Drainage Area: 23 Square miles 
Period of Record: May 1933 to September 1938 (discontinued) , records 
are not available for many months . 
- Gage: Water-stage recorder. Altitude of gage is 7,320 ft (from 
topographic map).. 
Extremes: Maximum discharge, 230 cfs (estimated) Sept. 8, 1933, no 
flow at times in most years. 
Accuracy: Not available. 









Average for 2 years of record 
- Flows not recorded for the entire water year. 
* Gaging Station discontinued. 
1usGs, 1958. 





TABLE C4-26: USGS Gaging Station #7535, 11 Lonetree Creek near Nunn, 
Colorado. 111 
Location: Lat 40°46 1 00 11 , long 104°47'25", in NE \ sec. 8, T.9N., 
R.66W., on right bank 200 ft upstream from bridge on U.S. 
Highway 85 and 4~ miles north of Nunn. 
Drai nage Area: 199 Square miles. 
-
Period of Record: July 1951 to September 1967 (discontinued). 
Water-stage recorder. Altitude of gage is 5,320 ft (from topo-
graphic map). 
Extremes: Maximum discharge, 775 cfs Aug. 7, 1955; no flow for many 
days in each year. 
Accuracy: Not available. 
Remarks: Flow is mainly return water from irrigation. There are many 
small diversions for irrigation and smal 1 reservoirs for 










Average for 6 years of record 
- Flow not recorded for the entire water year. 











TABLE C4-27: USGS Gaging Station #06754000, "Sout h Platte River near 
Kersey , Colorado. 11 1 
Location: Lat 40°24 1 44 11 , long 104°33 1 46 11 , in NW~ W\ sec. 9, T.5N., 
R.64W., Weld County, on downstream side of bridge on State 
Highway 37, 1 .9 miles north of railroad in Kersey, and 2.5 
miles downstream from CAche la Poudre River. 
Drainage Area: 9,598 Square miles 
Period of Record: May 1901 to December 1903, March 1905 to current 
year. Monthly discharge only for some periods. 
Published as 1 1at Kersey" 1901-3. 
Gage: Water-stage recorder. Datum of gage is 4,575.77 ft above mean 
sea level, datum of 1929. Prior to July 8, 1919, staff or 
chain gages at bridge 150 ft downstream at different datum . July 
8, 1919, to Sept. 7, 1921, water-stage recoder at site 450 ft 
downstream from present site at different datum. Sept. 8, 1921, 
to Sept. 12, 1923, water-stage recorder at site 750 ft downstream 
from present site at different datum. Sept. 13, 1923, to July 
2, 1935, at site 200 ft downstream at same datum. 
Extremes: Maximum discharge, 31,500 cfs, May 8, 1973; minimum daily, 
28 cfs, April 30, 1955. 
,' 
Accuracy: Generally, records are good. 
Remar ks: Diversions above station for irrigation of about 888,000 
acres. Natural flow of stream also affected by transbasin 
and transsubbasin diversions, storage reservoirs, power 
develo pments, g_r_pund- water withdrawals and return flow from 
irrigated areas . 
Yearly Runoff: 











191 l 182,000 
1912 530,000 
1913 425,000 
1914 1 , 560,000 
(continued) 
TABLE C4-27: (continued) 





































































































(cont i n ue d) 






























- Flows were not recorded for the entire water year. 
IusGS, 1958, 62a, 69a, 71, 72, 73a, 73b, 74, 75. 
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TABLE C4-28: USGS Gaging Station #278, 11North For k Crow Creek near 
Hecla , Wyoming. 11 1 
Location: Lat 41°1)140 11 , long 105°11 1 50 11 , in sec. 35, T.15N., R.70W., 
600 ft upstream from high-water I ine of North Crow Creek 
Diversion Reservoir, l ~ miles downstream from dam for 
Upper North Crow Creek Reservoir, 5~ miles northwest of 
Hecla, and 9 miles northwest of Granite Canyon . 
Drainage Area: 27 Square miles, approximately. 
Period of Record: June 1935 to Sept. 1944 (discontinued). Records are 
not available for many months. 
Gage: Water-stage recorder . Altitude of gage is 6,920 ft (from topo-
graphic map}. 
Extremes: 1933-44; Maximum discharge not determined, occurred Sept. 
8, 1933; no flow at ti mes in 1939, 1940 . 
Accuracy: Not available. 
Remarks: Diversions above station for irrigation of about 100 acres . 
Flow partly regulated by Upper North Crow Creek Reservoir. 
Yearly Runoff: 













Average for 2 years of record 
- Flows were not recorded for the entire water year. 
* Gaging station discontinued. 





TABLE C4-29: USGS Gaging Station #05754500, "Middle Crow Creek near 
Hecla, Wyoming. 11 1 
Location: Lat 41°10'30'\ long 105°15'10", in sec. 20, T.14N., R.70W, 
Laramie County, on left bank a quarter of a ~ile upstream 
from high- water 1 ine of Granite Springs Reservoir, 4\ miles 
northwest of Hecla, and 7 miles northwest of Granite Ca nyon. 
Drainage Area: 25.8 Square miles 
Period of Record: April to July 1902, April to November 1903, April 
1933 to September 1969 (discontinued). Monthly dis-
charge only for some periods. Published as Middle 
Fork Crow Creek near Hecla 1933-45, 1948- 55. 
Gage: Water-stage recorder and Cippoletti weir. Altitude of gage is 
7,270 ft (from topographic map). Apr. 1, 1902, to Nov . 21, 





Maximum discharge, 495 cfs, Sept. 8, 1933; no flow for many 
days i.n most years prior to Decembe r 1963. 
Generally, records are good except for those during wi nt e r 
per iods and periods of no gage-height record whi ch are poor. 
Releases from Lake Owen into Middle Crow Creek above station 
for municipal use by city of Cheyenne began December 1963. 




































TABLE C4-29: lcontinued) 
























Average for 36 years of record 
- Flow were not recorded for the entire water years. 
* Gaging station discontinued. 


























TABLE C4-30: USGS Gaging Station #06755000, "South Crow Creek near 
Hecla, Wyoming . 11 1 
Location: Lat 40°07'35 11 , long 105°11 '38'1, in SE~NE~ sec. 2, T.13N., 
R.70W., Laramie County, on left bank just upstream fro m 
high water 1 ine of South Crow Cree k Reservoir, 2.5 miles 
southwest of Hecla and 2.5 miles north west of Granite 
canyon. 
Drainage Area: 13.9 Square miles 
Period of Record: May 1955 to September 1969, (discontinued). Monthly 
discharge only for some periods, no winter records 
for water years 1936-50 . Prior to October 1950, 
published as South Fork Crow Creek near Hecla. 
Gage: Water-stage recorder, Altitude of gage is 7,130 feet (from topo-
graphic map).. 
Extremes: Maxi mum discharge 110 cfs, July 21, 1945; no flow for many 
days in most years. 
Accuracy: Generally, records are poor. 
Remarks: No diversions above station. 































TABLE C4-30: lcontinued l 
















19 69 ~~ 
Average for 21 years of record 
- Flows were not recorded for the ent i re water year. 
* Gaging station discon ti nued. 



















TABLE C4-31: USGS Gaging Station #7560, 11 Crow Creek near Cheyenne, 
Wyoming. 111 
Location: Lat 41°07'00 11 , long 104°47'20 11 , in SE\ sec. 3, T.13W . , R.66W., 
on left bank a quarter of a mile downstream from sewage-
disposal plant and 3 3/4 miles southeast of State Capitol 
in Cheyenne. 
Drainage Area: 297 Square miles 
Period of Record: October 1922 to November 1924, July 1951 to Sept. 
1957 (.discontinued). Monthly discharge only for 
some periods. 
Gage: Water-stage recorder for Parshall flume. Altitude of gage is 
5,940 ft (from topographic map). Oct. 20, 1922, to Nov . I, 1924, 
staff gage on bridge 1\ miles downstream at different datum. 
Extremes: Maximum discharge 395 cfs, June 14, 1955; minimum daily, 
2.0 cfs Apr. 16, 17, 23, 1923. Flood of May 20, 1904, was 
estimated as 8,500 cfs at Cheyenne. Flood of June 2, 1929, 
reached a discharge of 8,200 cfs, by slope-area mea surement 
about 5 miles upstream. 
Accuracy: Not available 
Remarks: In 1924 there were adjudicated rights for diversions 
1
above 
station for irrigation of 18,840 acres. At present practically 
all flow above station is diverted for muni cipal supply and 
irri gat ion. Flow at station is mainly drainage and waste 
water fro m Cheyenne. City of Cheyenne has prior right to 
divert 12,481 cfs for municipal supply above station. Ten 
small reservoir-s- above station (total capacity, about 400 
acre-ft) for irrigation, stock water , and domestic use. Two 
reservoirs above station (total capacity, about 12,000 acre-



















TABLE C4-Jl: Cconti nued} 
Water Yea r Acre-Feet 
1956 
1957"· 
Average for 8 years of record 
- Flows were not recorded for the entire water year. 
* Gaging Station discontinued. 





TABLE C4-32: USGS Gaging Station #7565, ''Crow Creek near Barnesville, 
Co lorado , 11 i 
Location: Lat 40°29'35", long 104°26'35", in NE~NW~ sec. 16, T.6N., 
R.6JW. , on left bank I mile upstream from wasteway of 
Greeley Canal No. 2, 2 miles northeast of Barnesville, and 
I~ miles upstream from mouth. 
Drainage Area: 1,324 Square miles 
Per iod of Record: July 1951 to September 1957 (discontinued) 
Gage: Staff gage. Altitude of gage is 4,670 ft (from topographic map). 
Extremes: No flow was recorded over the entire period of record of 
this gaging station. 
Accuracy: Not applicable 
Remarks: All flow above station is normally diverted or stored in 
numerous small reservoirs for municipal supply, stock water, 
and irrigat ion. 
1usGs, 1964a. 
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TABLE C4-33: USGS Gaging Station #7590, "Bijou Creek near Wiggins, 
Color a do . 111 
Location: Lat 40°14 1 53 11 , long 104°02 1 08 11 , in SW\ SW\ sec. 6, T.3N. , 
R.59W., on downstream side of fifth pier from right end of 
bridge on U.S. Highways 6 and 34, 2 miles northeast of 
Wiggins, and 5,7 miles downstream from Antelope Creek. 
Drainage Area: 1,314 Square miles 
Period of Ree::ord: April 1960 to September 1956 (dis continued) 
Gage: Water-stage recorder. Altitude of gage is 4,490 ft (from topo-
graphic map). 
Extremes: Maximum discharge, 50,100 cfs Aug. 3, 1951; no flmv for most 
of each year. 
Accuracy: Not available. 
Remarks: Small diversions above station for irrgation. 
Year 1 y Runoff: 








Ave rage for 6 years of record 
- Flows were not recorded for the entire water year. 
* Gaging station discontinued . 









TABLE C4-34: USGS Gaging Station #607581, "West Kiowa Creek at Elbert, 
Colorado. 11 1 
Location: Lat 39°12'38°, long 104°32'16", to SE\ NE!.i sec . 3, T.lOS., 
R.64W., on right bank 260 f t downst rea m fro m bridge on State 
Highway 217, a quarter of a mile south of Elbert, and half 
a mile upstream from mouth. 
Drainage Area: 35.9 Square miles 
Period of Record: August 1962 to September 1965 ldiscontinued) 
Gage: Water-stage recorder. 
graphic map). 
Altitude of gage is 6,740 ft (from topo-
Extremes: Maximum discharge, 20,000 cfs June 17, 1965; no flow for many 
days in each year. Maximum flood known, that of June 17, 
1965. Flood of May 30-31, 1936, 43,500 cfs, by slope-area 
measurement of peak flow at site about 1 mile downstream 
(most of water is believed to have passed this station) . 
Accuracy: Generally, records are fair, except those for the 1965 water 
year, which are poor. 
Remarks: Floodflows decreased by a series of about 12 retarding dams 
on West Kiowa Creek and tributaries above station. 
Yearly Runoff: 





Average for 3 years of record 
- Flows were not r ecorded for the entire water year. 







TABLE C4-35: USGS Gaging Station #6-7580, "Kiowa Creek at Elbert, 
Co 1 orado. 111 
Location: Lat 39°12 1 35 11 , long 104°32'0011 , in SE~E\ sec. 3, T.lOS ., 
R.64W., on right bank a quarter of a mile southeast of 
Elbert and half a mile upstream from West Kiowa Creek. 
Drainage Area: 28.6 Square miles 
Period of Record: May 1955 to September 1965 (disconti~ued). 
- Gage: Water-stage recorder. Altitude of gage is 6,740 ft (from topo-
graphic map) . 
Extremes: Maximum discharge, 305 cfs Aug . 27, 1955; no f low for rrost 
of each year, no flow during water years 1963-64. Maximum 
flood known occurred May 30-31, 1935; discharge at site about 
1 mile downstream, 43,500 cfs, by slope-area measurement of 
peak flow. Most of the water is believed to have passed 
this station. 
Accuracy: Generally, records are poor. 
Remar ks : Floodflows decreased by a series of about 24 retarding dams 
on Kiowa Creek and tributaries. 
Year 1 y Ru no ff : 












Average for 10 years of record 
- Flows were not recorded for the entire water year . 
* Gaging station discontinued. 













TABLE C4-36: USGS Gaging Station #6-7582, "Kiowa Creek at Kiowa, 
Color a do . 111 
Location: Lat 39°20 1 , long 104°29 1 , in SW\ sec. 20, T.8S., R.63W., on 
left bank 0.7 miles upstream from bridge on State Highway 
86 and 0.7 miles south of Kiowa . 
Draina ge Area: 111 Square miles 
Period of Record: October 1955 to September 1965 (discontinued) 
- Gage: Water-stage recorder. Altitude of gage is 6,350 ft (estimated 
from nearby bench mark). 
Extremes: Maximum discharge, 19,700 cfs June 17, 1965; no flow for 
many days in each year. Maximum flood known occurred May 
30-31, 1935; discharge at Elbert about 9\ miles upstream, 
43,500 cfs, and at site about 12 miles downstream, 110,000 
cfs, by slope-area measurement of peak flow. 
Accuracy: Generally, records are poor. 
Remarks: Little or no diversion above station. Floodflow regulated 
to some extent by a series of about 64 retarding dams on 













Ave rage for 10 years of record 
* Gaging station discontinued. 














TABLE C4-37: USGS Gaging Station #6-7583, "Kiowa Creek at Bennett, 
Colorado.' 11 
Location: Lat 39°44 1 54 11 , long 104°24'4611 , in NW\ sec. 35, T.3S., R.63w., 
on left bank a quar t er of a mile downstream from U.S. Highways 
36, 40 and 287 ( relocated), and 1 mile east of Bennett. 
Drainage Area: 236 Square miles 
Period of Record: March 1960 to September 1964 (discon t inued) 
- Gage: Water-stage recorder. Altitude of gage is 5,430 ft (from topo-
graphic map). Prior to Oct. 1, 1960, at datum 0.15 ft higher. 
Extremes: Maximum discharge, 3,420 cfs Sept. 22, 1963; no flow for 
many days in each year. 
Accuracy: Generally, records are fair, except for those during water 
years 1963-64, winter periods, and no gage height record 
periods which are poor. 
Remarks: Little or no diversion above station. Floodflow regulated 
to some extent by a series of retarding dams on Kiowa Creek 















- Flows were not recorded during the entire water year. 
* Gaging station discontinued. 
1 USGS, 1964a, 1969a . 
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TABLE C4-38: USGS Gaging Stat ion #286, 11South Fork Lodgepole Creek 
near Feder a 1, Wyom ing, 11 l 
Location: Lat 41°16 1 20'1, long. 10511 13 1 00 11 , in sec. 15 , T. 15N, R. 70W., 
5~ miles west of Federal and 9 miles upstream from mout h . 
Drai nage Area: 16 Square miles 
Period of Record: June 1933 to Septembe r 1938, (discontinued). Records 
are not available for many months. 
- Gag e : Water-stage recorder. Altitude of gage is 7,080 ft (from topo-
graphic map). 
Extremes : Ma x imum discharge, 410 cfs Sept . 8, 1933; no flow at times 
dur ing 1934 , 1936-37, 
Accuracy: Not available. 
Remarks : Diversions above stat ion for irrigat ion of about 100 acres. 
Yea r l y Ru no ff : 







Avera ge for 2 years of re.cord 
- Flows were not recorded for the entire water year . 
* Gaging station discon tinued. 





TABLE C4-39. : USGS Gagi ng Station #285, "Lodgepole Cr eek near Federal, 
Wyoro i ng . 11 l 
Loca tion: Lat 41°18 1 40 11 , long. 105°13'0011 , in sec. 34, T.16N., R.70W., 
1\ miles upstream from Nor th Fork and 6 miles northwest of 
Federal . 
Drainage Area: 25 Square miles approxi matel y 
Period of Record: June 1933 to September 1938, (discontinued). Records 
are not available for many months . 
Gage: Water-stage recorder . Altitude of gage is 6,970 ft (from topo-
graphic map) . 
Extremes : Maxi mum discharge, 89 cf s May 31 , 1935; no f 1 ow at ti mes in 
most years. 
Accuracy: Not availa ble. 
Remarks: Diversions above station for irrigation of about 200 acres. 
Yea r 1 y Ru no ff : 







Avera ge for 2 year s of record 
- Flows were not recorded for the entire water year. 
* Gaging station di scontinued. 





TABLE C4- 40: USGS Gaging Station #06762 500, "Lodgepole Creek at Bushnell , 
Nebras ka. 11 1 
Locat io n: Lat 41°13 1 43 11 , long 103°48 1 03 11 , in sec. 33, J".l5W., R.57W., 
Ki mball County, on r ight bank 1 .5 miles east of Bushnell 
and 1 .5 miles upstream from 01 iver Reservoir. Approxi mately 
11 miles downstream (east) from the Wyoming-Nebraska State 
1 i ne. 
Drainage Area: 1,361 Square miles 
- Period of Record: October 1931 to current year. Records for March to 
September 1931 at site I .5 miles (2.4 kn) upstream 
not equivalent owing to diversions. Monthly dis-
charge only for some periods. 
Gage: Water-stage recorder . Datus of gage is 4,812.3 ft above mean 
sea level. Prior to March 26, 1938, nonrecording gage at present 
site and datum. 
Extremes : Maxi mum discharge, 16,500 cfs, Sept. 15, 1950; minimum daily 
I .2 cfs Dec. 14, 1935. 
Accuracy: Generally, records are fair . 
Rema r ks : Natural flow of stream affected by ground-water withdrawals 
and diversions for irrigation and return flow from irrigation 
areas . Diversions for irrigation of about 12,600 acres above 
station. 
Yearly Runoff: 




































9, I 50 
(continued) 




























































- Flows were not recorded for the entire water year. 
* Gaging station at site 1 .5 miles upstr eam. Flow records not 
equiva l ent owing to diversions . 
NA Records not published as of the date of this study. 
lusGS, 1958, 64a, 69a, 71, 72, 73a, 73b, 74, 75. 
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TABLE C4-41: USGS Gaging Station #06763500, 11 Lodgepole Creek at Ralton, 
Nebraska. 111 
Location: Lat 41°02'00'\ long 102°24'00 11 , in NE1/4NE1/4 sec. 12, T.12N., 
R.45W., Deuel County, on right bank 20 ft downstream from 
county road bridge at Ralton, 2. 1 miles north of Colorado-
Nebraska State 1 ine, and 5.5 miles southeast of Chappell. 
Drainage Area: 3,307 Square miles 
Period of Record: March to September 1931, June 1951 to current year. 
Gage: Water-stage recorder. Altitude of gage is 3,590 ft (from topo-
graphic map). March to September 1931, nonrecording gage at 
site 0.2 miles downstream at different datum. 
Extremes: Maximum discharge, 4,560 cfs, Aug. 15, 1968; no flow at 
times in 1931, 1955, 1957, 1960, 1963-65, 1968, 1973-74. 
Accuracy: Generally, records are fair, except for those during winter 
periods which are poor. 
Remarks: Natural flow of stream affected by ground-water withdrawals 
and diversions for irrigation and return flow from irrigated 
areas. Diversion for irrigation of about 24,300 acres (98.3 






























































- - Flows were not recorded for the entire water year. 
NA Records not published as of the date of this study. 
1 USGS, 1958, 64a, 69a, 71, 72, 73a, 73b, 74, 75. 
• 
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TABLE C4-42: USGS Gaging Station #06764000, 11 Sou t h Platte River at 
Jul es bu rg, Colorado. 11 1 
Location: Lat 40°58 1 4611 , long 102°15 1 1511 , in NW~ E\ {_two channels) sec. 
33, T.12N., R.44W., Sedgw ick County, on left ban k of channel 
no. 2, 800 ft downstrea m from bridge on U.S. Highway 385, 0.9 
miles southeast o f Julesburg, 3.0 miles upstream from 
Colorado-Nebraska State line, and 8 miles downstream from 
Lodgepole Creek. 
Drainage Area: 23,138 Square miles 
Period of Record: April 1902 to current year. Monthly discharge only 
for some periods. Published as 11 near Julesburg" 
1903-08, 1915-16, and as 11at Ovid 11 1922-24. 
Gage: Two water-stage recorders. Datum of gages is 3,446.76 feet 
above mean sea level. Apr. 1, 1902, to May 10, 1922, staff or 
chain gages, and Oct. 1, 1924, to Sept. 30, 1956, water-stage 
recorder on channel 1,600 ft to right to several sites within 
1,800 ft of present site at various datums. May 11, 1922 to 
Sept. 30, 1924, water-stage recorder and supplemental chain 
gages at site about 8~ miles upstream at Ovid at different datum. 
Oct. 1, 1956, to Dec. 10, 1958, water-stage recorder at site 
135 ft downstream at present datum (used as a supplemental gage 
Oct l, 1941 to Sept. 30, 1956). Since Oct. 1, 1956 water-stage 
recorders on channels nos. 2 and 4. Channel no. 2: Oct. 1, 1956, 
to Sept. 22, 1965, at site 300 ft (41 m) downstream at present 
datum. Since May 11, 1973, supplementary water-stage recorder 
on channel no. 2 at bridge 800 ft (244 m) upstream at same datum . 
Extremes: Maximum discha.r..ge: 37,600 cfs, June 20, 1965; no flow 
August 18-20, 1902, July 25 to August 7, 1903 . 
Accuracy: Generally, records are fair . 
Remarks: Natural flow of stream affected by transbasin diversions, 
storage reservoirs, power developments, ground water with-
drawa l s and diversions for irri gation of 1,200,000 acres 


































































































































































*Enactment date of the South Platte River Compact (March 8, 1926). 
- Flows were not recorded for the entire water year . 
1 USGS, 1958, 64a, 69a, 71, 72, 73a, 73b, 74, 75. 
APPENDIX D 
LEGAL DOCUMENTS PERTINENT TO THE ALLOCATION OF WATER TO THE 
SOUTH PLATTE RIVER BASIN 
SECTION Dl - Litigation concerning the waters of the North Platte River 
Basin which affect their availability for export to the 
South Platte River Basin 
Exh i bi t D 1 - 1 : 
Exhibit Dl-2: 
The North Platte River Decree 
The Laramie River Decree 
- SECTION D2 - Litigation concerning the waters of the Colorado River 
Basin which affect their availability for export to the 
South Platte River Basin 
Exh i bit D2 - 1 : 
Exhibit D2 - 2: 
Exhibit D2-3: 
The Colorado River Compact 
The Upper Colorado River Compact 
The Mexican Treat y of Rio Grande, Tijuana, and 
Colorado Rivers 
SECTION D3 - Litigation concerning the waters of the Arkansas River 
Basin wh ich affect their availability for export to the 
South Platte River Basin 
Exhibit D3-l: The Arkansas River Compact 
SECTION D4 - Litigation concerning the waters of the South Platte River 
Basin which affect their availability for use within 
Colorado 
Exhibit D4 - l : The South Platte River Compact 
INTRODUCTION 
Besides the constraints of the water laws of the states of Wyoming 
and Colorado, the various interstate and international decrees, compacts 
and treaties found within this appendix affect the amount of water the 
South Platte River Basin can import from the North Platte River Basin, 
the Colorado River Basin, and the Arkansas River Basin. 
Thi s mater i a 1 is from 11 Co 1 or ado Water Laws - A Comp i 1 at ion of 
Statutes, Regulations, Compa cts, and Selected Cases, 11 compiled and 
edited by George E. Radosevich et al., 1975 , 
SECTION Dl 
LITIGATION CONCERNING THE WATERS OF THE NORTH PLATTE RIVER BASIN 
WHICH AFFECT THEIR AVAILABILITY FOR EXPORT TO THE 
SOUTH PLATTE RIVER BASIN ,' 
Exh i b i t D 1 - l : THE NORTH PLATTE RIVER DECREE AS 
EXCERPTED FROM NEBRASKA v. WYOMING 
325 U.S. 589 (1945) 
This cause having bee n heretofore submitted on the report of the Special 
Maste r and the ex ceptions of the parties thereto, and the Court being now fully 
advised in the prem ises: 
It is ordered, adjudged, and decreed that: 
I. Th e State of Colorado, its off icers, attorneys, agents and employees, be 
and they are hereby severally enjoined-
(a) From diverting or permitting the diversion of water from the North 
Platte R iver and its tributaries for the irrigation of more than a total of 135,000 
acres of land in Ja ckson County, Colorado, during any one irrigation season ; 
(b) From storing or pe rmitting the storage of more than a to tal amount of 
17,0 00 acre fee t o f water for irrigation purposes from the North Platte River and 
its tr ibutaries in Jackson County, Colorado, between Octobrr 1 of an y yea r and 
September 30 of th e following yea r; I 
(c ) From exporting out of th e basin of the North Platte River and its 
tributaries in Jackson County, Colorado, to any other stream basin or basins 
more th an 60,000 ac re fee t of water in any period of ten consecutive years 
re cko ned in con tinuing progressive se ri es beginning with October 1, 1945. 
II. Exclus ive of the Kendrick Project and Se minoe Reservoir the State of 
Wyoming its officers, attorneys, agents and employees, be and they are hereby 
severally e njoined-
(a) From diverting or permitting the diversion of water from the North 
Platte River above the Guern se y Reservoir and from the tributaries ente ring the 
North Platte River above th e Pathfinder Dam for the irrigati on of more than a 
total of 168,000 acres of land in Wyoming during any one irriga tion season. 
(b) From storing or permitting th e storage of more than a total amount of 
18,000 acre feet of water for irrigation purposes from the North Platte River and 
its tributar ies above the Pathfinder Reservo ir between October 1 of any year and 
September 30 of the following year. 
111. The State of Wyoming, its officers, attorneys, agents and employees, be 
and they are hereby severally enjoined from storing or permitting the storage of 
water in Pathfinder, Guernsey, Se minoe and Alcove Reservoirs otherwise then in 
accordan ce with the relat ive storage rights, as among themselves, of such 
reservoirs, which are hereby def ined and fixed as follows: 
First, Pathfinder Reservoir; 
Second, Guernsey Reservoir; 
Third, Seminoe Reservoir; and 
Fourth, Alcova Rese rvoir; 
Prov ided, however, that water may l!le impounded in or released from Se minoe 
Reservoir, contrary to the foregoing rule of priority operation for use in the 
generat ion of el ectric power when and only when such storage or release will not 
materially interfere with the administration of water for irrigation purpose! 
aocording to the priority decreed for the French Canal and the State Line 
Canals. 
IV. The State of Wyoming, its officers, attorneys, agents and employees be 
and they are hereby severally enjoined from storing or permitting the storage of 
water in Pathfinder, Guernsey, Seminoe or Alcova Reservo irs, and from the 
div ersio n of natura l fl ow water through the Casper Canal for the Kendrick 
Proj ect between and including May 1 and September 30 of each year otherwise 
than in accordance with the rule of priority in relation to the appropriations of 
the Nebraska lands supplied by the French Canal and by the State Line Canals, 
wh ich said Nebraska appropriations are hereby adjudged to be senior to said four 
reservoirs und said Casper Canal, and which said Nebraska appropriations are 
hereby identified and defin ed, and their diversion limitations in second fee t and 
season al limitations in acre feet fixed as follows: 
Seasonal 
Limitation in Limitation in 
Lands Canal Second Feet A cre Feet 
Tract of 1,025 acres French 15 2,227 
Mitch ell Irrigation District" Mitchell 195 35,000 
Gering Irriga tion District Gering 193 36,000 
Farmers Irrigation District Tri -State 748 183,050 
Ramshorn Irrigation Dist rict Ramshorn 14 3,000 
V. The natural flow in the Guernsey Dam to Tri -State Dam section between 
and including May 1 and September 30 of each year, including the contribution 
of Spring Creek, be and the same hereby is appo rtioned betwee n Wyoming and 
Nebraska on the basis of twenty-five per cent to Wyoming and seventy-five per 
cent to Nebraska, with the right granted Nebraska to designate from time to 
time the port ion of its share which shall be d elivered into th e Inter- State, Fort 
Laram ie, French and Mitchell Canals for use on th e Nebraska la nds served by 
these canals. The State of Nebraska, its officers, attorneys, agents and employees 
and the State of Wyoming, its officers, attorneys, agents and e mployees, are 
hereby enjoined and restrained from diversion or use contrary to this 
apportionment. provided that in the apportionment of w ater in this section the 
flow for each day, until ascertainable, shall be assu1T1ed to be th e same as that of 
the preceding day, as shown by the measurements and computations for that 
da~, and pro11ided further , that unless and until Nebraska, Wyoming and the 
United States agree upon a mod ification thereof, or upon another formul a 
reservoir ev aporation and tran sportation losses in the segregat ion of natural flo~ 
and sto rage shall be computed in accordance with the following formula taken 
from United States' Exhibit 204 A: 
Reservoir evaporation losses 
. Seminoe, Pathfinder and Alcova Rese rvoirs .-Evapora t ion will be compu ted 
daily based upon evaporation from Weather Bureau Standard 4 foot d iameter 
Clas s "A" pan loca ted at Pathfinder Reservoir. Da ily evaporation will be 
mu lt ip lied by area of wa ter surface of reservoir in acres and by co-efficient o f 70 
per cent t o reduce pan record to open water surface. 
Gu ern sey Reservoir.- Com pute same as above except use pan evapora tion at 
Whalen Dam. 
River carriage losses 
Ri11er carriage losses will be computed upon basis ofl area of river water 
surface as determined by aeria l surveys made in 1939 and previous years and 
upon average monthly evaporation at Pathf inder Rese rvoir for the period 1921 
to 19 39, inclusive, using a co-efficien t of 70 per cent to reduce pan records to 
open water surface. Daily evaporation losses in second-feet for various sections 
of the ri11er are shown in the following table : 
Area Da il y Loss (Second-Fee t) 
River Section (A cres ) May Ju ne July Augus t Sept. 
Alcova to Wendover 8,360 53 76 87 76 56 
Guernsey Res. to Whalen 560 4 5 6 5 4 
Wha len to State Li ne 2,430 16 22 25 22 16 
Abov e table is based upon mean evaporat ion at Pathfinder as follows: May 
0 .561 ft . ; June 0 .767 h . ; July 0 .910 ft.; Aug. 0 .799 ft ., Sept. 0 .568 h; 
Co- efficien t of 70 per cent to reduce pan record to open water surface. 
Above table does not contain computed loss for section of river from 
Path fin de r Da m to head of Alcova Reservo ir (area 170 acres) because this area is 
less than submerged area of original river bed in Alcova Reservoir, and is, 
therefor, conside red as off-set. 
likewise the area be tween Seminoe Dam and head of Pathfinder Reservoir 
is less than area of origina l river bed through Pathfinder Reservoir-co nsidered as 
off-set. Evapora tion losses will be divided between natural flow and storage 
wate r flow in g in any sect io n of river ch an nel upon a proportional basis. This 
proportion will ordinarily be determined at the upper end of th e section except 
unde r conditions of intervening accruals or diversions that materially change the 
rat io of storage to natural flow at the lower end of the section. In such event the 
average proport ion for the section will be de term ined by u sing the mean ratio 
for the two ends of th e section. 
In the deter mination of transportation losses for the various sections of the 
stream, such time intervals for the passage of water from point to point shall be 
used as may be agreed upon by Nebraska, Wyoming and the United States, or in 
the absence of such agreement, as may be decided upon from day to day by the 
man ager of the go11ernment reservoirs, with such adjustments to be made by said 
manager from t ime to time as may be necessary to make as accurate a 
segrega tion as is possibl e. 
VI. This decree is intended to and does deal with and apportion only the 
natu ra l flow of the North Platte River. Storage water shall not be affected by 
this decree and the owners of rights th erein shall b e permitted to distribute the 
same in accordance wi th any lawfu l con trac ts which they may have entered into 
or may in the future enter into without interference because of th is decree. 
VI l. Such additional gauging sta tions and measuring devices at or near the 
Wyoming-Nebraska state lin e, if any, as may be necessary for making any 
apportionment herein decreed, shall be constructed and maintained at the joint 
and eq ual expense of Wyoming and Nebraska to the ex ten t that the costs thereof 
are not paid by oth ers. 
VI 11 . The State of Wyoming, its officers, attorneys, age nts and employees be 
and th ey a re hereby severa lly enjoined from div ert ing or permitting the diversion 
of water from the North Platte River or its tri butaries at or · above Alcova 
Reservoir in li eu of or in exchange for re turn fl ow water from the Kendrick 
Proj ect reaching the North Platte River be low Al cova Reservo ir. 
IX. The State of Wyoming and the State of Colorado be and they hereby are 
each required to prepare and maintain complete and accurat e records of the 
to tal area of land irrigated and th e storage and export ation of the water of the 
North Pla tte River and its tribu taries within those portioris of their respective 
jurisdictions covered by the provisions of paragraphs I and 11 hereof, and such 
records shall be available for inspe-.. , 1on · at all reasonable t imes; provided, 
howeve r, that such records shall not be required in reference to the water uses 
permitted by paragraph X hereo f. 
X. This decree shall not affect or restrict t he use or diversion of water from 
the North Platte River and its tributaries in Colorado or Wyoming for ordinary 
and usual domestic, municipal and stock watering purposes and consumptio n. 
XI. For the purposes of thi s decree: 
(a) " Season" or " seasona l" refers to the irrigati0n season, May 1 to 
.:ieptember 30, inclusive ; 
(b) The term "st orage wat er" as a ppli ed to re leases fr o m reservoirs owned 
3nd ope rated by the United States is de fined as any wat er which is released from 
reservoi rs fo r use on la nds u nder cana ls hav ing storage con tra cts in addition to 
the water whi ch is di scharged through those reservoirs to mee t natur al flow uses 
perm itt ed by th is decree; 
(c) "N atural fl ow water" sha ll be taken as re ferr ing to a ll water in the 
stream except storage water; 
(d) Return flows of Kendr ick Projec t sha ll be deemed to be "natural flow 
wat er" wh en the y have reached the North Pl atte River , and subject to the sam e 
diversion and use as any o ther na tura l flow in the stream. 
XII. T his decree shall no t affec t : 
{a) The re lative rights o f water users within any one of the States who are 
part ies to this suit except as may be otherwise specifica lly provid ed herein; 
(b) Such claims as the Uni ted States has to s to rage water under Wyo ming 
law; nor will the decree in any wa y interfere with th e ownerfhi p and operation 
by the United States o f th e various federal storage and powe plants, wo rks and 
fa ciliti es. 
(c) The use or d isposi ti on of any additional supply or supplies of water 
which in the future may be imported into the basin of the North Pl atte River 
from the water shed of an enti rely separate s tream, and wh ich presently do not 
en ter sai d basin , or the return fl ow from any such supply or suppl ies. 
(d) The apport ionment heretofore made by this Court be twee n the States of 
Wyoming and Colorado of the wat ers of the Larami e River, a tributary of the 
No rth Platte R iver; 
(e) The apportionment made by the com pact between th e States of 
Nebraska and Colorado, appo rt ioning the water of the South Pl atte River . 
XIII. Any o f the parti es may appl'{ a t t he foo t of this decree fo r its 
am endment o r for fu rth er re lief. The Court re ta ins jurisdic tion of th is suit for 
the purpose o f an y order, di rection, or modification o f the dec ree, or any 
supplementary d ecree, that may at any time be d P. erned proper in rel ati on to the 
sub ject matter in co ntro versy. Matte rs with refe rence to which further re lief may 
hereafter be sough t shall include, but shall not be limited to, th e foll owing : 
(a ) The ques tion of th e appl icabili ty a nd eff ec t of the Act of August 9, 
1937, 50 Stat. 564,595-595, upon the rights of Co lorado and its water users 
when and if water herea ft er is available for storage and use in connection w ith 
the Kendrick Project in Wyomin g. 
(bl The question of the e ffect upon th e rights of upstrea m areas o f the 
construction or threatened construction in down stream areas of any projects not 
now existing or recognized in this decree; 
(c) The qu es tion of th e ef fec t of the construct io n or threat ~ned construc-
tion of storage capaci ty not now ex isting on tr ibutari es entering the North Platte 
Riv er be tween Pathfinder Reservoir and Gu ernse y Reservoi r ; 
I 
(d) The question of the right to d1v c!r t a t or J bove the headga te o f the 
Casper Cana l any water in lieu of, or in e>. change fo r, any water deve lo ped by 
artific ial drainage to the river of sump areas on the Kendri ck Projec t ; 
(e) Any questio n re lating to the joint operat ion o f PiJth fi nder. Gucrn s.ey, 
Se minoe and Al cova Reservoirs when ever changed cond 1t1 o ns make such join t 
o reration possib le; 
(f) Any change in conditions making modification of the decree or the 
granting of further rel ief necessary or appropriate. 
XIV . The costs in this cause shall be apportioned and paid as follows : the 
State of Colo rado one-fihh; th e State of Wyom ing two-fihhs; and the State of 
Nebraska two-fifths. Pa yment of the fees and expenses of the Special Maste r has 
been provided by a previous order of this Court. 
XV. The c lerk of this Court shall transmit to the chief magistrates of the 
States of Colo rado, Wyoming, and Nebraska, copies of this decree duly 
authenticated under the sea l of this Court. 
NOTES ON 
NEBRASKA v. WYOMING DECREE 
On June 15, 1953, the Court, having received a joint motion of the parties 
to the above cause for approval of a stipu lat ion dated January 14, 1953, and to 
mod ify and supplement th e decree heretofore set out, entered an order (345 
U.S. 981) approving the stipulation and modifying and supplementing the decree 
in the following respects: 
"1. In paragraph I (a) of the decree the figure '145,000' is substituted for 
the f igure '135,000'. 
"2. Paragra ph XI 11 is amended by striking the first sentence and substituting 
for it the following : 
"Any of the parties may apply at the foot of this decree for its amendment 
or for further re lief, except that for a period of five years from and after June 
15, 1953, the Sta te of Colorado sha ll not institute any proceed ings for the 
amendment of the decree or for further relief. In the event that within said 
period of five years any other party applies tor an amendment of the d ecree or 
for furth er relief, then the State of Colorado may assert any and all rights, claims 
or defenses ava ilable to it under the decree as amended. 
" 3. Two new paragraphs, as follows, a re added to the d ecree: 
"XVI. Whatever claims. or defenses the parties or any of them may have in 
respect to the application, interpretation or construction of the Act of A " "''St 9, 
1937 (50 Stat. 564-595) shall be determined without prejudice to any party 
arising because of any development of the Kendr ;ck Project occurr ing 
subsequent to O cto berl , 1951 . 
"XVII. When Glendo Dam and Reservoir are constructed, the following 
provisions shall be effecti ve: 
"(a) The constru ction and operation of the Glendo Project shall not impose 
any de mand on areas at or above Seminoe Reservoir which will prejudice any 
rights that the States of Co lorado or Wyoming might have to secure a 
modif ication of the decree permitting an expansion of water uses in the natural 
basin of the North Platte River in Colorado or above Seminoe Reservoir in 
Wyom ing. 
"(b) The construction and operation of Glendo Reservoir shall not affect 
the regime n o f the natura l flow of the North Platte River above Pathfinder Dam. 
The regimen of the natural flow of the North Platte River b elow Pathfinder Dam 
shall not be changed, except that no t more than 40.000 acre feet of the natural 
f low of the North Pla tte R iver and its tributar ies which cannot be stored in 
u pstream rese rvo, rs u nder the provisions of this d ecree may be stored in the 
Gl endo Reservo ir during any water year, in addit ion to evaporation losses on 
su c h stooge, and furthe r, the amount oi such stor3ge_ water that may be h eid in 
storage at any one time, including carryover storage, shall n ;ver exceed 1 C0,000 
acre iee t. Such storage water shall be disposed of in accordan)::e w ith contracts to 
be here3fte r executed, and it may be used for the irrigation of lands in the basin 
of t he Nor!h Plane River in western Nebra,ka to the extent of 25,000 acre feet 
an nuall y, and for the ir rigation of lands in the basin of the North Platte R iver in 
southeastern Wyoming belo w Gu ernsey Reservo ir to the extent of 15,000 acre 
fee t annually, pr ovided that it sha ll not be used as a substitute for storage water 
contract ed fo r u nde r any ex isting permanent arrange ments. The above limitatio n 
on storage of natural flo v does n ot apply to flood water w hich may be 
tempor3rily stored in any capacity allocated for flood contro l in the Glendo 
Reser•,o ir, nor to water originally stored in Pathfinder Rese rvoir which may be 
temporar ily re-stored in Gl endo Reserv o ir aher its re lea se from Pathfin d er and 
be iore its d elivery pursuant to contract; nor to water which may b e impou nded 
behind G lc:ndo Dam, a; provided in the Bureau of Reclamation Definite Plan 
Report for the G lendo Un it dared December 1952, for th e purpose of creating a 
head fo r the devel opm,m t of water power. 
"(c) Paragraph 111 of the decree is amended to read as follows: 
"111 . T he State o f Wyoming, its oHicers, attorneys, agents and e mployees, 
be and they are here by severally enjoined fr o m storing or permitt ing th e storage 
of ~·, ate r in Pathfinder, Guernsey , Se minoe, Alcova and Gl endo Reservoirs 
o therwise tha n in accorciance with the relative storage rights, as among 
t hemselves, of such reservo irs, which are hereby defined and fix ed as follows: 
F irst, Pathfinder Reservo ir; 
S':co nd , Guernsey Reservoir; 
T hird, Se m inoe Reser•,oir; 
Fou rth, Al cova Reserv oi r; an d 
Fihh, Gl en do Reserv oir; 
Pr ovided. however that water may be impounded in or released from Seminoe 
Reservoir, contrary to the fore going rule of priority operation for use in the 
I 
gen erat ion of e lectr ic power when and only w hen suc h storage or release will not 
materia:ly interfere wi th the administra tion of water for irrigation purposes 
according to the prior ity decreed ior the French Cana l and the State Line 
Cana l:; . 
"Storage ri gh ts of Gl endo Reservoir shall b e subject to the provisions of this 
p ara:1raph Ill . 
"(d) Paragraph IV of the decree is a mend ed to rea d as follows : 
"IV . The State of Wyoming. its oHicers, attorneys, agents and employees be 
and they are hereby severally enjoined from sto ring or permitting the storage of 
•Nater in Path finder, Gu ernsey, Seminoe, Al cova and G lendo Reservoirs, an d 
fro ~ the diversion of natural flow water through th e Casper Cana l for the 
Kendri ck Pro jec t between and in cluding May 1 and Se ptember 30 of each year 
otherwise than in accorda nce w ith the rule of priority in re la ti on to the 
ap propr ia tions o f t he Nebraska lands suppl ied by the French Canal and b y the 
State Line Canals, which said Neb raska appropria t ions are herebv adjudged ,v be 
se n;o r to said fr, e reservoirs and said Ca spe r Cana l, and wh ic h ,a id 1\J et, ·.:,ska 
appropriations are hereby identifi ed and d ef ined , and their div ersion limita tion 
in second feet and seasonal lim itations in acre-feet fixed as fo ll ows : 
Seasonal 
Limitation Li mitation 
Lands Canal in Second-Feet in Acre-Feet 
Tract of 1,025 acres Frend, 15 2,227 
Mitchell Irrigation District Mi tche ll 195 35,000 
Geri ng Irriga tion Distr ict Gering 193 36,000 
Farmers Irriga tion Dis trict Tri-State 748 183,050 
Ramshorn Ir rigation Di st rict Ramshorn 14 3,000 
-
"(e) Paragraph V of the d ecree is amended to read as follows : 
"V. The natural flow in the Guernsey Dam to Tri-State Dam section 
between and including May 1 and September 30 of each year, includ ing the 
contribution of Spring Creek, be a nd the same hereby is apporti on ed b etween 
Wyom ing and Nebrask a on the b asis of twenty-five percent to Wy oming and 
seventy-five percent to Nebra ska, with the right granted Ne braska t o d e signa te 
from time to t ime the port ion of its share which shall be delivered into the 
Interstate, Fort Laramie, French and Mitche ll Can als for u se on th e Nebraska 
lands served by these canals. The State of Nebraska, its officers, atto rneys, 
agents and employees, and th e S tate of Wyom ing, its off icers, attorney\, agent 
and employees,are hereby enjoined and restrained from diversion or use con trary 
to this apportionment, provided that in the a ppor t ionmen t o f water in th is 
section the flow for each day, until ascertainable, sha ll be assumed to be the 
same as that of the preceding day, as show n by the measurements and 
computations for that day, an d provided further. that unless and until Nebraska, 
Wyoming and the United States agree opon a modification th ereof, or upon 
another formula , reservoir evaporation and transportation losses in the segrega-
t ion of natura l flow and storage shall be computed in accordance with the 
following formula taken from United States' Exhibit 204A and the stipu lation 
of the parties dated February 14, 1953, and filed on J anuary 30, 1953: 
Reservoir evaporarion losses 
Seminoe, Pathfinder and Alcova Reservoirs. -E vaporation w ill be compu ted 
da il y based upon evaporation from Wea ther Bureau Standard 4 foot diameter 
Class A pan located at Pathfinder Re servoir. Daily evaporation will be 
multi plied by area of water surface of reservoir in acres and by co-efficient o f 70 
per cent to reduce pan record t o open water surface. 
Glendo and Guer,nsey Reservoirs. - Compute same as abdve except use pan 
evaporation at Whalen Dam. 
River carriage losses 
River carriage losses will be computed upon bas is of area of river water 
surface as determined by aeria l surveys made in 1939 and previous years an d 
upon average monthly evaporation at Pathfinder Reservoir for th e period of 
192 1 to 193!:J, inclusive, using a co-efficient of 70 per cent to reduce pan records 
to open water surface. 
Daily evapo ration losses in second-feet for various sections of the ri-.'~r are 
shown in the following table: 
Area 
Dai ly Loss (Second Feet) 
River Section (Acres) May June July Aug. Sept. 
Alcova to Glendo Reservoi r 6,740 43 5 70 6 1 45 
Guernsey Reservoir to Wha len 560 4 22 6 5 4 
Whalen to State Li ne 2,430 16 25 22 16 
Above table is based upo n mean evaporation at Pathfind er as follows : May 
0 .561 ft .; J une 0 .767 ft.; July 0 .91 0 ft.; Aug. 0 .799 ft.; Sept. 0.568 ft. 
Co-e fficient of 70 per cent to reduce pan record to open water surface. 
Above table does not contain computed loss for section of river from 
Glendo Dam to head of Guernsey Reservoir (area 680 acres) becauSc this area is 
less than submerged area o f origina l river bed (940 acres) in Gl endo Reservoir 
and is, therefore, considered as off-se t. 
Above tab le does not contain computed loss for section of rive r from 
Pathfinder Dam to head of Alcova Reservoir (area 170 acres) because this area is 
less than submerged area of original riv er bed in A lcova Reservo ir an d is, 
th erefore, co nsidered as off-set. 
Likewise the area between Seminoe Dam and head of Pathfinder Rese rvoir 
is less than area of original river bed th rough Pathfinder Reservoir-co nsidered 
as off.set. Evaporat ion losses will be divided between natura l fl ow and storage 
water fl owing in any section of river channe l upon a proportional basis. This 
proportion wil l ordina r ily be determi ned at the upper end of the sectio n except 
under conditions of intervening accruals or diversions that materially change the 
rati o of storage to natural flow at the lower end of this section. In such event the 
average proportion fo r the section will be de termin ed by u si ng the mean ratio 
for the two ends of the sect ion. 
In the d etermination of transportation losses for the various sections o f the 
stream, such time intervals for the passage of water from poin t to point shall be 
u sed as may be agreed upon IJyNebraska, Wyoming and the Unit ed States, or in 
the ~bsence of such agreement, as may be decided upon from day to day by the 
maMger of the government reservoirs, v, ith such adjustments to be made by sa id 
manager from time to time as may be necessar y to make as accurate a 
segregation as is possible." 
Reference to the decree as thus modified will be found in the Joint 
Resolut ion of July 16, 1954 (68 Stat. 486) whic h approved the definite plan 
report of the Secretary of the Interior for the Glendo unit o f the Mi ssouri River 
Basin project and d irected that that unit be constructed and operated in 
accordance witn th e report and with the mod ified decree. 
Exhibit Dl-2: THE LARAMIE RIVER DECREE AS EXCERPTED 
FROM WYOMING v. COLORADO , 353 U.S. 
953 (1957) 
Upon consideration of the joint motion of counsel for the parties in this 
case to vacate the former decree (259 U.S. 496; 260 U.S. 1 (pp. 688f ante)), it is 
ordered that the joint motion be, and it is hereby granted and the former decree, 
as amended, is vacated and a new decree is entered to read as follows: 
"IT IS ORDERED, ADJUDGED AND DECREED that : 
"I. The State of Colorado, or anyone recognized by her as duly entitled 
thereto, shall have the right to divert from the Laramie river and its tributaries, 
for use in thP. State of Colorado, 49,375 acre-feet of water in each calendar year, 
which diversion and use shall be subject to the Ii mitations and restrictions 
hereinafter set forth. The State of Wyoming, or anyone recogni zed by her as 
duly entitl ed thereto, shall have the right to divert and use all water flowing and 
remaining in the Laramie river and its tributa ries after such t:liversion and use in 
Colorado. 
"II. The State of Colorado, its officers, attorneys, agents and employees be, 
and they are severally enjoined-
"(a) from diverting or permitting the diversion of more than 19,875 
acre-feet of water in any calendar year from the Laramie river and its tributaries 
for use in Colorado at any or all points outside of the basin of said river, which 
amount may be diverted by the present owne rs of transmountain water rights or 
by their successors in ownersh ip, through any ditches, canals, tunn els or 
structures capable of carrying the same, as the owners of said water rights and of 
such structures may from ti me to time agree among themselves, or as may be 
determined by a court of competent jurisdiction ; 
"(b) from diverting or permitting the diversion of more th an 29 ,500 
acre-feet of water in any calendar year from the Laramie river and its tributaries 
fo r use in Colo rado within the drain age basin of said river, of which amount not 
more t ha n 1,800 acre-feet shall be diverted in any calendar year after July 3 1 ; 
provided, that if in any calendar year any part of all of said 19,875 acre-feet of 
water which may be d iverted for use outside of th e drainage basin of said river is 
not so diverted for use outside the drain age basin of said r iver, the amount not 
so div erted may be added to the amount which may be diverted hereunder fo r 
use in Colorado within the drainage basi n of said river. Such water d iverted for 
use in Colorado w ithin the dra inage basin of said river shall be diverted only-
through the hea dgates of ditches serving, and shall only be used to. irrigate, those 
land s with in the Laramie river bas in in Colorado which are marked and designed 
by cross-hatching on Exhibit 'A' attached hereto and hereby made a part hereof, 
by the present owners of said lands and the water rights serving said lands or by 
their successors in ownership, and none of said waters shall be used for the 
irrigation of any lands not included within the boundaries of the lands sc 
indicat ed on Exhibit 'A', 
"111. Except as modified or restricted hereby, the rela tive rights to the use 
of Colorado's share of the Laramie river shall continue t o be governed by the 
rul es of appropriation and use as dete rm ined by th e laws of Colorado, and shal l 
be administe red by its water officia ls . 
"IV. Thi s decree shal l not prej udice or affect the right of the State of 
Colorado or the State of Wyoming, or o f an yone recognized by either state as 
dul y e ntitl ed the reto, to continue to exercise the righ t to divert and u se water 
fr o m Sand Creek, someti mes spok e n of as a tributary o f the Lara m ie river, in 
virtue of an exi sting and law ful appropriation of the waters o f such creek. 
"V . T he Cl erk of th is Court shal l transmit to the chief m agist rates of the 
States of Wyo ming and Colorado copies of this decree duly authenticat ed under 
the sea l of this Cou rt." 
The moti o n of Ward Goodrich e t a l. fo r leave to intervene is d enied . 
I ' 
SECTION D2 
LITIGATION CONCERNING THE WATERS OF THE COLORADO RIVER BASIN 
WHICH AFFECT THEIR AVAILABILITY FOR EXPORT TO THE 
SOUTH PLATTE RIVER BASIN 
Exhibit D2-I: COLORADO RIVER COMPACT 
37-61-101. Colorado River Compact.-- The Genera l Assembly hereby 
approves the compact, designated as the "Colorado River Compact", 
signed at the City of Santa Fe, State of New Mexico, on the 24th day 
of November, A. O. 1922, by Delp h E. Carpenter , as the Commissioner 
for the State of Colorado , under author ity of and in conformity with 
the provisi ons of an act of the General Assembly of the State of 
Co lorado, approved April 2, 1921, entitled "An Act providing for the 
appoin tmen t of a Conrnissioner on behalf of the State of Colorado to 
negoti ate a compact and agreemen t between the States of Arizona , 
California, Colorado, Nevada, New Mex ico , Utah and Wyoming and 
between said States and t he United States respec ting the use and 
distribution of the waters of the Co l orado River and the rights of 
said States and the United States thereto, and making an appropriati on 
therefor ." , the same being Chapter 246 of the Sessio~ Laws of Colo rado, 
1921 , and signed by the Commissioners for the States bf Arizona, 
California , Nevada, New Mexico, Utah , and Wyoming, under legi s l ati ve 
authority, and signed by the Commissioners for said seven States and 
approved by the Representative of the United States of Amer ica under 
authority and in conformity with th e provi sions of an Act of the 
Congress of the United States, approved August 19, 1921, entitled 
"An Act to permit a compact or agreement between the States of 
Arizona, California, Colorado, Nevada 1 New Mexico, Utah and Wyon1ing , 
respecting the disposition and apportionment of the waters of the 
Colo rado River, and for other purposes." , which said compact is as 
follows: 
COLORADO RIVER COMPACT 
The States of Arizona, Ca l ifornia , Colorado, Nevada, New Mexico , 
Utah and Wyoming, having resolved to enter into a compact, under 
the Act of the Congress of the United States of America approved 
August 19 , 1921 , (42 Statutes at Large, page 171), and the Acts of 
the l egislatures of the said states, have through their Governors 
appointed as their commissioners: 
W. S. Norviel, for the State of Arizona; 
W. F. McC l ure, for the State of Ca lifornia; 
Delph E. Carpenter, for th e State of Colorado; 
J . G. Scrugham, for the State of Nevada; 
Stephen B. Davis, J r., for the State of New Mexico; 
R. E. Ca ldwe ll, for the State of Utah; 
Frank C. Emerson, for the State of Wyoming; 
who, after negotiations participated in by Herbert Hoover appointed 
by the President as the representative of the United States of 
America, have agreed upon the following articles : 
ARTICLE 
The major purposes of this compact are to provide for the equitable 
division and apportionment of the use of the waters of the Colorado 
River System; to establish the relative impo r tance of different 
beneficial uses of water; to promote interstate comity; to remove 
causes of pre sent and future controvers ies; and to secure the 
expenditious agricultural and industrial deve lopmen t of the Colorado 
River Basin, the storage of its waters and the protection of life 
and property from floods. ,To these· ends the Co lorado River Basin is 
divided into two Basins, a~d an apportionment of the use of part of 
the water of the Colorado River System is made to each of them wit h 
the provision that further equ itabl e apportionments may be made. 
ARTICLE II 
As used in this Compact: -
(a) The t erm "Colorado River System" means that portion of the 
Colorado River and its tributar i es within the United States of 
America. 
(b) The term "Colorado River Ba s in" means all of the drainage 
area of the Co lorado River System and all other territory within t he 
Univ ed States of Amer i ca to which the waters of the Colorado River 
System shal l be benef icially applied. 
(c) The term "States of t he Upper Division" means the States of 
Colorado, New Me xico, Utah and Wyoming. 
(d) The term "States of the Lower Division" means the States of 
Ari zona, California and Nevada. 
(e) The "Lee Ferry" means a point in the main stream of the 
Colorado River one mile below the mout
1
h,of the Paria Riv er. 
(f) The term "Upper Basin" means t hos e parts of the States of 
Arizona, Co lo rado , New Mexico, Utah and . Wyoming within and from 
which waters naturally drain into the Colorado River System above 
Lee Ferry, and also all parts of said States l ocated without the 
dra i nage area of the Colorado River System which are now or sha ll 
hereafter be beneficia lly served by waters diverted from the Sys tem 
above Lee Ferry . 
(g) The t erm "Lower Bas i n" mea ns those parts of th e States of 
Arizona, Ca li fo rnia, Nevada , New Mex ico and Uta h within and fr om 
which water s naturall y dra in into the Col or ado Riv er System bel ow 
Lee Ferry , and al so al l parts of sa id States l oca ted wi thou t t he 
drainage area of the Co lorado River Sys t em whi ch are now or sha l l 
hereafter be bene fi ci ally se rv ed by water s div erted from the Sys tem 
below Lee Ferry . 
{h) The t erm "domes itc use" shall include the use of wa t er for 
ho us eho ld, s tock , mun i ci pal, mining, mill i ng , i nd ustr i al and ot her 
li ke pu rpos es , but sha ll exclu de the genera tion of elec tri ca l power. 
ARTI CLE III 
(a) There i s hereby apport ioned fr om the Col orado Riv er Sys tem 
in perpetu ity to t he Upper Ba s i n and to t he Lower Ba s0n respec tive ly 
the exc l us i ve benef i c ia l consump tive use of 7, S00 ,00~ acr e fe et of 
water per annum, whic h sha ll include all wat er necessa ry for the 
supply of any r ights which may now ex ist. 
(b) In addition to the apportionme nt in paragraph (a) the Lower 
Basin is hereby given the ri ght to increase its benef icial cons umptive 
use of such waters by one million acre per annum. 
(c) If, as a matte r of international comity, the United States 
of America shall hereafter recognize in the Un i ted States or Mexico 
any ri ght to the use of any waters of the Co lorado River System , 
such wate rs shall be suppli ed first from the waters which are surplus 
over and abov e the aggregate of the quantities specifi ed in 
paragraphs {a) and (b); and i f such surp lus shal l prove insufficient 
for this purpos e, then, the burden of suc h deficiency sha ll be 
equa 11 y bor ,1e by the Upper Basin and the Lower Ba s in, and whenever 
necessary the Sta tes of the Upper Di vi sion shall deliver at Lee 
Ferry water to supply one -half of the deficiency so recogn i zed in 
addition to that provided in paragraph (d) . 
(d) The states of the Upper Division will not cause the flow of 
the river at Lee Ferry to be depleted be l ow an aggregate of 75,000,000 
acre feet for any period of ten consecutive years reckoned in con-
tinuing progressive ser i es beginning with t he first day of October 
next succeeding the ratifi cation of th is compact. 
(e) The States of th e Upper Division sha l l not withhold water, 
and the Sta tes of the Lower Division sha ll no t require the delivery 
of wa ter , which cannot reasonably be app li ed to domestic and 
agricu l tural uses. 
(fl Further equitab le appo rt ionment of the beneficial use s of 
the waters of the Colorado River System unapportioned by pa ragrap hs 
{a), (b) and (c) may be made in the manner provided. in paragraph 
(g) at any time after October first, 1963, if an when either bas in 
shall have reached its total benef i cial consumptive use as se t out 
in paragraphs {a) and {b). 
{g) In the event of the desire for a further apportionment 
as prov ided in paragraph (f) any two signatory States, acting through 
their Governors , may give joint notice of such des i r e to t he Go vernors 
of the other signatory States and to the President of the United 
States of America, and it shal l be the duty of the Governor of the 
signat ory states and of the President of the United Sta te s of Ame rica 
fort hwith to appoint represen tat i ves , whose duty it shall be to 
divide the apportion equitably between the Upper Bas in and Lower 
Basin the beneficial use of the unapportioned water of th e Co lorado 
Ri ver System as me nti oned in para gra ph (f), subj ec t to the Leg i s lative 
ratification of the si gnatory States and the Congres s of the Un i ted 
States of America. 
ARTICLE IV 
(a) Inasmuch as the Co lorado River has ceas ed to be navigable 
for commerce and the reservation of its water s for na vigati on wo uld 
seriou sly li mit the devel opment of it s Ba s in, the use of i t s wate rs 
for purpose of navi gation shall be subservient to the uses of such 
waters for domesti c , ag ricultural and power purposes . If the Congress 
shall not consent to th i s paragraph, the other provisions of thi s 
compact sha ll nev ertheless remain binding. 
(b) Subject to the pro visions of thi s compact , water of the 
Col orado River System may be impounded and used for the gene ra tion 
of electrical power, but such impounding and use sha ll be subservient 
to the use and consumption of such water for agri cultural and 
domes ti c purposes and sha ll not interfere with or pre vent use for 
such dominant purposes. 1 , 
(c) The provi sions of this article sha ll not apply to or inter-
fere with the reg ul ation and control by any st a te withi n it s boupdaries 
of the appropriati on, use and distribut i on of wat er . 
ARTICLE V 
The Chief Off i cial of each signatory Sta te charged with the 
administration of wat er ri ght s , t oge ther wi t h th e Directo r of the 
United States Rec l amati on Se rvi ce and the Di rec to r of t he Uni ted 
States Geo logi cal Surv ey shal l co-operate , ex of fi c io: 
(a) To promote the systematic detennination and coordination of 
the facts as to fl ow, app ropriati on, consump tion and use of water 
in the Colorado River Bas in, and the interchange of available infor-
mation in such ma tters . 
(b) To sec ure the ascertainme nt and publi cation of the annual 
flow of th e Colorado Riv er a t Lee Ferry. 
(c) To perform such other dutie s as may be assigned by mutual 
consen t of the s ignato r i es from ti me to ti me. 
ARTICLE VI 
Should any clai m or con trove r sy arise between any two or more of 
the signatory St at es : (a ) with respect to the waters of t he Co lorado 
River Sys t em not covered by the t erms of thi s compac tr (b ) over · 
the mea nin g or pe r fo rma nce of any of the t erms of this compac t; (c) 
as to the all oca tion of the burde ns incident t o the per fo rma nce of 
any arti cle of thi s compac t or the delivery of waters as here in 
provided; (d) as to t he cons t ruc ti on or opera ti on of wor ks within the 
Colorado River Basi n t o be situated in two or more Sta tes , or to be 
cons t ru cted in one Sta te for the benefit of another State ; or (e J 
as to the di vers ion of wat er in one St ate for the benef it of another 
State ; t he Governors of the States affec ted, upon t he r eq ues t of 
one of t hem , shall fort hwith appo int Commiss ioners wi th poe r to 
con s ider and adju st such cl aim or co ntrover sy , subj ec t to rati f ication 
by the Legis latures of the Sta t es so affected. 
Noth i ng herein cont ained shall prevent the adju stment of any such 
clai m or cont ro ver sy by any present method or by direc t futur e 
legislative action of the i nteres t ed States . 
ARTICLE VII 
Nothing in this compac t shall be constru ed as affec ting the 
obligations of the United States of Ame ri ca to Indian tribes. 
ARTICLE VI II 
Present perfected rights to the beneficial use of waters of the 
Colorado River System are unimpaired by this compact. Whenever ·storage 
capacity of 5,000,000 acre feet shall have been provided on the main 
Colorado River within or for the benefit of the Lower Basin, then 
claims of such ri ghts, if any, by appropriators or us ers of waters 
in the Lower Basin, against appropriators or users of water in the 
Upper Basin shall attach to and be satisfied from water that may be 
stored not in conflict with Article III. 
All other ri ghts to beneficial use of waters of the Co lorado River 
System shall be satisfi ed solely from the water appo rtioned to that 
Basin in which they are situate. 
ARTICLE IX 
Nothing in this compact shall be construed to lim i t or prevent 
any State from instituting or maintaining any action or proceeding, 
legal or equitable, for the protection of any ri gh t under this 
compact or the enforcement of any of its provisions. 
ARTICLE X 
This compact may be terminated at any time by the unani mous 
agreement of the signatory States. In the event of such t ermination 
all rights established under it shall continue unimpaired. 
ARTICLE XI 
This compact shall become binding and obligatory when it shall 
have been approved by the Legislatures of each of the si gnatory 
States and by the Congres s of the United States . No ti ce of approval 
by the Legi s latures shall be given by the Governor of each si gnatory 
State to the Governors of ot he r signatory States and to t he Pres ident 
of the United Stat es, and the President of th e Un i ted St a t es is 
requ es ted to give notic e to the Governors of the s ignatory St a t es 
of approval by the Congress of the United States . 
In Witness Whereof, The Commissioners have signed this compa ct 
in a single ori ginal, whi ch shall be deposited in the arc hiv es of 
the Department of State of th e United States of Americ a and of whi ch 
a duly certifi ed copy shall be forwarded to the Governor of eac h of 
the signatory States. 
Done at the City of Santa Fe, New Mex ico, thi s Twenty- fourth day 
of Nov embe r, A.O. One Thousand Nine Hundred and Twe~ ty- Two. 
Approved: 
Herbert Hoover. 
W. S. Norviel, 
W. F. McClure, 
Del ph E. Ca r pe nter, 
J. G. Scrug ham, 
Stephen B. Dav id , J r. , 
R. E. Cal dwel 1, 
Fra nk E. Eme rson, 
37-61-102. Compact effective on approval.-- That said compact 
shall not be bindin.g and obligatory on any of the parties thereto 
unless and unt i l the same has been approved by the legislature of 
each of the sa id states and by the congress of the United States , 
and th e governor of the state of Co l orado sha ll gi ve noti ce of the 
approval of said compact by the genera l assemb ly of the state of 
Colorado to the governors of eac h of the remai ning signatory states 
and to th e president of th e United States, in conformity with ar ticle 
XI of said compact . 
37-61-103. Approval waived .- - That the provisi on s of the first 
paragrap h of artic le XI of the Colorado River Compact, making sa id 
compact effective when it has been appro ved by the l egis l atu re of 
ea ch of the signatory states, are hereby waived and sai d compac t 
shall become binding and ob li gatory upon the stat12 of. Colorado and 
upon the other s i gnatory s tates , whic h have ratif~ed or may hereafter 
ratify it, whenever at lea st six of the signatory states have 
consented thereto and the cong ress of the United States has given 
its consent and approva l, but this artic l e shall be of no fo rce 
or effect until a simi l ar act or resolution has been passed or 
adopted by the legis l atures of the sta te s of Ca li fornia , Nevada, 
New Mexico, Utah , and Wyoming. 
37-61-104 . Certifi ed copies of compact.-- That certified co pies 
of th is article be forwarded by the governor of the state of 
Colorado to the president of the United States , the secretary of 
state of the United States , and the governors of the states of 
Arizon a , California, Neva da, New Mexico, Utah, and Wyoming. 
I • 
Exhibit 02-2: UPPER COLORADO RIVER COMPACT 
37-62-101. Upper Colorado River compact.-- The genera l assembly 
hereby ratifies the compact among the states of Colorado, New Mexico, 
Utah, l~yomi ng, and Arizona, designated as the "Upper Co 1 orado rive r 
basin compact" and signed in the city of Santa Fe, state of New 
Mexico, on the 11th day of October, A.O. 1948 , by Clifford H. Stone, 
colllllissioner for the state of Colorado, Fred E. Wilson, commissioner 
for the state of New Mexico , Edward H. Watson, comm issioner for the 
state of Utah, L. C. Bishop, commissioner for the state of Wyoming, 
Charles A. Carson, commissioner for th e state of Arizona, and 
approved by Harry W. Bashore, representative of the United States of 
America. Said compact is as fol lows: 
ARTICLE 
~aJ The _m~j~r purposes of this compact are to ~rovide for the 
equitable d1v1s1on and apportionment of the use of the waters of 
the Colorado river system, the use of which was apportioned in 
perpetuity to the upper basin by the Colorado river compact; to 
establish the obligations of ea ch state of the upper division with 
respect to the deliveries of water required to be made at Lee Ferry 
by the Colo rado river compact; to promote interstate comity; to 
remove causes of present and future controve rsaries; to secure 
the expeditious agricultural and industrial development of the upper 
basin, the storage of water and to protect life and property from 
fl cods. 
(b) It is recognized that the Colorado river compact is in 
full force and effect and all of the provisions hereof are subject 
thereto . 
ARTICLE I I 
As used in this compact: 
(a) The term "Colorado river system" means that portion of the 
Colorado river and its t ributaries within the United States of 
America. 
lb) The term "Colorado river basin'' means all of the drainage 
area of the Co lorado riv er system and all other territory wi th in 
the United State s of Amer ica to which the waters of the Colorado 
ri~er systen1 sha ll be benef i ci ally applied . 
(cJ Th e term "states of the upper division" mea ns the states 
of Colorado, New Mexico , Utah and Wyoming. 
(d) The term "states of the lower division" means the states 
of Ar izona, California and Nevada. 
(e) The term "Lee ferry" means a point in the main stream of 
the Colorado river one mile below the mouth of the Paria river. 
(f) The term "upper basin" means those parts of the states of 
Arizona, Colorado, New Mexico, Utah and Wyoming within and from 
which waters naturally drain into the Colorado river system above 
Lee ferry, and also all parts of said states located without the 
drainage area of the Colorado river system whi ch are now or shall 
hereafter be beneficially served by waters diverted from the Colorado 
river system abo ve Lee ferry. 
(g) The term "Lower basin" means those parts of the states of 
Arizona, Ca lifornia , Nevada , New Mexico and Utah within and from 
which waters naturally drain into the Colorado river system below 
Lee ferry , and al so al l parts of said states loca ted wi thout the 
draina ge area of the Co lorado riv er syst em whi ch are now or shall 
hereafter be beneficially served by waters diverted from the 
Colorado riv er system ~elow Lee ferry. 
(h) The term "Colorado river compact" means the agreement con- '-....J 
cerning the apportionment of the use of the waters of the Colorado eJ 
river system dated November 24 , 1922, execu ted by commi ss i one rs for 
the states of Arizona , Ca lifornia, Colorado, Nevada, New ~exico, 
Utah and Wyoming, approved by Herbert Hoover, representative of the • 
United States of America, and proclaimed effective by the President 
of the United States of America, June 25, 1929. 
(i) The t erm "Upper Colorado river system" means that portion 
of the Colorado river system above Lee ferry. 
(j) The term "Commission" means the administrative agency 
created by article VIII of this comp9 ~t. · . 
(k) The term "water year" means that period of twelve months 
ending September 30 of each year. 
(l) The term "acre-foot" means the quantity of water required 
to cover an acre to the depth of one foot and is equ i valen t to 
43,560 cub ic feet. 
(m) The term "domestic use" shall include the use of 1-,ater fo r 
househo ld, stock municipa l, mining, milling, industrial and other 
like purposes , but shall exclude the generation of electri cal power. 
(n) The t erm "vi rgi n fl ow " means t he fl ow of any s tream un-
depleted by t he ac t i vi ties of ma n. 
ARTI CLE fII 
(ii) Purporting to apportion amo ng the si gna t ory 
states of such us es of water as th e upper bas in may be enti tl ed to 
und er paragraphs {f) and (g) of article III of t he Co lorado r i ver 
compact; or 
(a ) Subject to th e prov i s ions and li mitati ons co nta ined in the (iii) Countenancing average uses by any signatory 
Colo rado river compac t and i n th i s compa ct, t here i s hereby appo rtioned state in excess of its apportionment. 
from th e upper Col or ado r i ver syst em in per petuity to t he sta t es of 
Ari zon a , Col orado , New Mex ico , Utah and Wyom ing, re spec t i vely , t he 
con sump ti ve use of water as foll ows: 
(1) To t he s ta te of Arizona the consump t ive use of 50 ,000 
acre-fee of water per annum. 
(2) To t he states of Co l orado , New Mexi co , Uta h and Wyoming, 
re spectively , the co nsump t i ve use per annum of the q~antites resu lting 
from t he appli ca ti on of the fo l lowing percentages to 1th e total 
quantity of con sumptiv e use per annum app ropriated in perpetuity to 
and ava il abl e for use eac h year by upper basin und er t he Co lorado 
river compact ano remaining after the deduction of the use, not to 
exceed 50,000 acre- feet per annum, made in the state of Arizona. 
State of Colo rado. .51.75 per cent, 
State of New Mexico . 11.25 per cent, 
State of Ut ah . . .23.00 per cent, 
State of ~/yoming . . . 14 . 00 per cent. 
(b) The apportionment made to the respective states by paragraph 
{a) of this art ic le is ba sed upon, and shall be appli ed in conformity 
with, the following principles and each of them: 
(1) The apportionment is of any and all man-made depletions; 
(2) Beneficial use is the basis, the measure and the limi t 
of the right to use; 
(3) No state shall exceed the apportioned use in any water 
year when the ef fe ct of such excess use, as determined by the com-
mis si on, is to deprive another si gnatory state of its apportioned 
use during t he wat er year; provided, that this subparagrap h (b) (3) 
shall not be construed as : 
(i) Altering the apportionment of use, or obligations 
to make delive r ies as provided in article XI , xrI, XIII or XIV of 
this compac t; 
(4) The appo r tionment to each state incl udes all wa t er 
necessary for the supply of any rights v1hich now exist. 
(c) No apportionment is hereby made, or intended t o be made of 
such use of water as the upper ba s in may be enti t l ed t o under 
paragraphs (f) and (g) of article III of the Colorado riv er compact. 
(d) The apportionment made by this arti cle shall not be t aken 
as any basis for the alloca ti on amon g the s i gnatory states of any 
benefits resulting f rom the gen eration of power . 
ARTICLE IV 
In the event curtailment of use of water by the s ta tes of the 
upper divisi on a t any ti me shall become necessary i n order that t he 
flow at Lee ferry shall not be dep l eted be l ow that required by 
article III of t he Colorado r i ver compac t , t he ext en t of curtailment 
by each state of the consumpti ve use of wat er apportioned to it by 
article III of thi s compac t shall be in suc h quan t i t ies and as such 
times as shall be determined by th e comm issi on upon t he app li cat ion 
of the following princi ples : 
(a) The extent and times of curtailment shall be such as t o 
assure full compliance with article III of the Col orado ri ver compact; 
(b) If any state or states of the upper divi s ion, in the t en years 
i111Tiediately preced ing the wat er year ii') which curta il ment i s necessary, 
shall have consump t i vely used more water' than it was or t hey were, 
as the case may be , entitled to use under the apportionment made by 
arti cl e III of t hi s compa ct, such s t at e or s t a tes shal l be required 
to supply at Lee ferry a qua nti ty of wa t er eq ual i t its , or the 
aggrega te of t hei r, overdraft or t he propor ti onat e part of such 
overd raft, as may be necessa ry to ass ure compli ance wi th artic l e III 
of t he Colorado r i ver compa ct, befor e demdnd i s made on any other 
state of the upper divi s ion; 
(c} Except as provided in subparagraph (b } of th is article, the 
exten t of curtai l men t by each state of the uppe r divis ion of the 
consumptive use of water apportioned to i t by article III of this 
compac t shal l be such as to result in the delivery at Lee ferry of 
a quant ity of water which bears the same r ela t io n to the to ta l 
required curt ai lmen t of use by the states of the upp er div is ion as 
the consumptive use of the upper Co lorddo river system wa te r which 
was made by eac h such sta t e during the wa t er year immediately 
precedi ng the year in which the curta il me nt becomes necessary bears 
to the total consumptive use of such water in the states of the 
upper division during the same water year; provided , that in 
determ ini ng such relation the uses of water unde r rights perfected 
prior to November 24 , 1922 , sha ll be excluded. 
ARTICLE V 
{a) All l osses of ,1ater occurring from or as thd resu lt of the 
sto rage of water in reservo i rs construct ed prior to the s i gni ng of 
thi s compact sha ll be charged to the state in which such reservoir 
or reservoirs are l ocated. Water stored in reservoirs covered by 
this parag raph (a) shall be fo r the exr. lusive us e of and sha ll be 
charged to the s tate in which the r eservo ir or reservoirs are located. 
{b) All l osses of water occurring from or as a re sult of the 
storage of water in reservoirs constructed after the signing of 
thi s compac t shal l be charged as foll01·1s : 
(1) If the comm i ss ion find s that the reservoir is used, 
in whol e or in part, to assist the states of the up pe r divi sion in 
meeting th eir obligations to deliver water a t Lee ferry imposed by 
arti cle III of the Colorado river compact , · the commission sha ll 
make findings, which in no event shal l be co ntrary to the laws of 
the United States of America under which any reservoi r is constructed, 
as to the re servo ir capacity allocated for that purpose. The whole 
or that proporti on, as the case n@y be , of reservoir losses as 
found by the commission to be reasonab ly and properly chargeable to 
the reservoir or reservoir ca paci ty uti lized to assure de li veries at 
Lee ferry shall be charged to the states of the upper division in 
the proportion which the consumptive use of water in each state of 
the upper divi sion dur ing the water year i n whi ch the charge is _ 
made bea rs to the t otal co nsump tive use of water i n all states of the 
upper divi sion during the same wate r yea r. Water stored in rese rvoirs 
or in re se rvoir capacity cov ered by this subparag raph (b} (1) shall 
be for the common benefit of all of the states of the upper division. 
(2) If the coITTnission finds that the reservo ir is used, in 
whole or in part, to supply water for use in a state of the up per 
I 
division, tne commission shall make findings, which in no event shall 
be contrary to the laws of the United States of America under which 
any reservoir is constructed, as to the reservoir or reservoir 
capacity utilized to supply water for use and the state in which such 
water will be used. The whole or that proportion, as the case may 
be, of reservoir losses as found by the corrvnission to be reasonably 
and properly chargeable to the state in which such water will be used 
shall be borne by that state. As detennined by the commission, water 
stored in reservoirs covered by this subparagraph (b) (2) shall be 
earmarked for and charged to the state in which the water will be used. 
(c) In the event the commission finds that a reservoir site is 
available both to assure deliveries at Lee ferry and to store water 
for consumptive use in a state of the upper division, the storage 
of water for consumptive use shall be given preference. Any reservoir 
or reservoir capacity hereafter used to assure deliveries at Lee 
ferry shall by order of the conmission· be used to store water for 
consumptive use in a state, provided the commission finds that such 
storage is reasonably necessary to permit such state to make the 
use of the water apportioned to it by this compact. 
ARTICLE VI 
The commission shall determine the quantity of the consumptive 
use of water, which use is apportioned by article III hereof, fo r 
the upper basin and for each state of the upper basin by the inflow-
outflow method in terms of man-made depletions of the virgin flow 
at Lee ferry, unless the commission, by unanimous action, sha ll 
adopt a different method of determination. 
ARTICLE VII 
The comsumptive use of water by the United States of America or 
any of its agencies, instrumentalities or wards shall be charged 
as a use by the state in which the use is made; provided, that such 
consumptive use incident to the diversion, impounding, or conveyance 
of water in one state for use in another shall be charged to such 
litter state. 
ARTICLE VI II 
{a) There is hereby created an interstate administrative agency 
to be known as the "Upper Colorado river conmission." The commfssion 
sha 11 be composed of one co1m1i ss i oner representing each of the states 
of the upper divi s ion, namely, the states of Colorado, New Mexico, 
Utah and Wyoming, designated or appointed in accordance with the 
laws of each such ·state and, if designated by the President, one 
commissioner representing the United States of America . The 
President is hereby requested to d?signate a colTTTlissioner. If so 
designated the colTTTlissioner representing the United States of 
America shall be the presiding officer of the commission and shall 
be entitled to the same powers and rights as the commissioner of 
1ny state. Any four members of the conmission shall constitute a 
quorum. 
(b) The salaries and personal expenses of each convnissioner shall 
be paid by the government which he represents . All other expenses 
whi ch are incurred by the conmission incident to the admini strat ion 
of this compact, and which are not paid by the United States of 
America, shall be borne by the four states according to the percentage 
of sonsumptive use apportioned to each. On or before December l 
of each year, the conruission shall adopt and transmit to the governors 
of the four states and to the President a budget covering an estimate 
of its expenses for the following year, and of the 4mount payable 
by each state. Each state shall pay the amount due by it to the 
corrmi ss ion on or before April l of the year fo 11 owing . The payment 
of the expenses of the commission and of its emp loyees shal 1 not be 
subj ect to the audit and accounting procedures of any of the four 
states ; however, all receipts and disbursements of funds handled 
by the commission shall be audited yearly by a qualified independent 
public accountant and the report of the audit sha ll be included in 
and become a part of the annual report of the commission. 
(c) The commission shall appoint a secretary, who shall not be 
a member of the commi ss ion, or an emp loyee of any signatory state 
or of the United States of America while so acting. He shall serve 
for such term and receive such salary and perfonn such duties as 
the commissio n may direct. The commissio n may emp loy such enginee ring 
l egal, clerical and other personnel as, in its judgment, may be 
neces sary for the performance of i t s functions under this compac t. 
In the hiring of employees, the commission shal l not be bound by the 
civil service laws of any state. 
(d) The comrr. ission, so far as co nsistent with this compact, 
shall have the power to: 
(1) Adopt rules and regulations ; 
(2) Locate, establish, construct, abandGn, operate and 
maintain water guagi ng sta tions; 
(3) Make estimates to forecast water run-off on the 
Colorado river and any of it s tributaries; 
I 
(4) Engage in co-operative studies of water supplies of 
the Colorado river and its tributaries; 
(5) Collect, analyze, corre late, preserve and report on 
data as to the stream flows , storage , diversions and use of the 
waters of the Colorado river, and any of its tributaries; 
(6) Make findings as to the quantity of water of the upper 
Colorado river system used each year in the upper Colorado river 
basin and in each state thereof; 
(7) Make findin gs as to the quantity of water deliveries 
at Lee ferry during each water year; 
(8) Make findings as to the necessity for and the exten t 
of the curtailment of use, req uired, if any , pursuant to article 
IV hereof; 
(9) Make findings as to the quantity of reservoir lo sses 
and as to the share thereof chargeable under article V hereof to 
each of the states; 
(10) Make f1nd1ngs of fact in the event of the occurrence 
of extraordinary drought or serious accident to the irrigation 
system in the upper basin, whereby deliveries by the upper basin of 
water which it may be required to deliver in order to aid in fu l -
filling obligations of the United States of America to the United 
Mexican States arising under the treaty bet~een the United States 
of America and the United Mexican States, dated February 3, 1944 
(Treaty Series 994) become difficult, and report such findings to 
the governors of the upper basin states, the President of the United 
States of America, the United States section of ·the internatio nal 
boundary and water commission, and such other federal officials 
and agencies as it may deem appropriate to the end that the water 
allot ted to Mexico under division Ill of such treaty may be reduced 
in accordance with the terms of such treaty; 
(11) Acquire and hold such personal and real property as 
may be necessary for the performance of its duties hereunder and 
to dispose of the same when no longer required; 
(12) Perform all functions required of it by this compact 
and do all things necessary, proper or convenient in the performance 
of its duties hereunder, either independently or in co-operation 
with any state or federal agency; 
(13) Make and transmit annual ly to the governors of the 
signatory states and the President of the United States of America, 
with the estimated budget, a report covering the activities of the 
commission for the preceding water year. 
(e) Except as otherwise provided in this compact t he concurrence 
of four members of the commission sha ll be required in any action 
t aken by it . 
(f) The commission and its secretary shall make available to the 
governor of each of the signatory states any information within 
its possession at any ti me , and shall always provide free access 
to its records by the governors of each of the states , or their 
representatives or authorized representatives of the United States 
of Ame r ica. 
(gJ Findings of f~ct made by the commission shall) not be 
conclusive in any court , or before any agency or tribunal, but shall 
constitute pri ma facie evidence of the facts found. 
(h) The organization meeting of the commission sha l l be held 
wi t hin four months from the effective date of this compact . 
ARTICLE IX 
I 
i n any other signatory state by donation , purchase or through the 
exercise of the power of eminent domain. Any signatory state , 
upon the writt~n request of the governor of any other signatory 
s tate, for the benefit of whose water users property is to be 
acquired in the sta te to which such written request is made, sha ll 
proceed expeditiously to acquire the desired property either by 
purchase at a price satisfactory to the requesting state, or , if 
such purchase cannot be made, then through the exercise of its power 
of eminent domain and shall convey such property to the requesting 
state or such entity as may be designated by the requesting state; 
provided, that all costs of acquisition and expenses of every kind 
and nature whatsoever incurred in obtaining the requested property 
shall be paid by the requesting state at the time and in the manner 
prescribed by the state requested to acquire the ·property. 
(c) Should any facility be construc ted in a signatory state by 
and for the benefit of another signatory state or states or the 
water us ers thereof , as above provided, the construction, repair, 
replacemen t, maintenance and operation of such faci li ty shall be 
subject to the laws of the state in which th e faci lity is located, 
except that, in the case of a reservoir constructed in one state 
for the benefit of another state or states, the water administration 
officials of the state in which the facility is located shal l 
permit the storage and release of any water which, as determined 
by findings of the commission, falls ~,ithin the apportionme nt of 
(a) No state shall deny the right of the United States of America the state or states for whose benefit the facility is cons tru e ed. 
and, subject to the cond l tions hereinafter contained, no state shal l In the case of a regulating reservoir for the joint benefit of 
deny the right of another signatory state, any person, or entity of all states in making Lee ferry deliveries, the water administration 
any signatory state to acq,:ir~ r i gh ts to the use of water, or to officials of the state in whi ch the facility i s located, in permitting 
construct or participate in the construction and use of diversion the storage and release of water, shall comply with the findings and 
works and storage reservoirs vii th appurtenant ~,orks, canals and orders of the commission. 
conduits in one state for the purpose of diverting, conveying, 
storing, regulating and releasing water to satisfy the provisions 
of the Colorado river compac t relating to the obligation of the 
sta tes of the upper division to make de l iveries of water at Lee 
ferry , or for the purpose of diverting , conveying, storing or 
regu l ating water in an upper signatory state for consumptive use 
i n a lower signatory state , when such use is with in the apportion-
ment to such lower state made by this compact. Suc h rights shall 
be subject to the ri ghts of water users , in a state in which such 
reservoir or works are located, to receive and use water, the use 
of which is within the apportionment to such state by this compact. 
(b) Any signatory state, any person or any entity of any 
signatory state shall have the right to acquire such property rights 
as are necessary to the use of w ter in conformity with this compac t 
(d) In the event property is acquired by a signatory state 
in another signatory state for the use and benefit of the former, 
the users of water made available by such facilities, as a condition 
precedent to the use thereof, sha 11 pay to , the po 1 it i ca 1 sub-
divi sions of the state in which such viorks are located , each and 
every year during which such rights are enjoyed for such purposes , 
a sum of money equivalent to the average annua l amount of ta xes 
levi ed and assessed against the land and improvements theron duri ng 
the ten years preceding the acquisition of such land. Said payments 
shall be in full reimbursement for the loss of taxes in such political 
subdivi s ions of the sta te , and in l ieu of any and all taxes on sa id 
property, imp rovements and rights . The s ignatory states recommend 
to the Pres ident and the cong ress that, in the event the United 
States o America sha ll acquire property in one of the signatory 
states for the benefit of another signatory state, or its water 
users, provision be made for like payment in reimbursement of loss 
of taxes. 
ARTICLE X 
(a) The signatory states recognize La Plata river compact entered 
into between the states of Colorado and New Mex ico, dated November 
27, 1922, approved by the cong ress on January 29, 1925 (43 Stat. 
796), and this compact shall not affect the apportionment therein 
made. 
(b) All consumptive use of water of La Plata river and its 
tributaries shall be charged under the apportionment of article III 
hereof to the state in which the use is made; provided, that 
consumptive use inci den t to the diversion, impoundirg or conveyance 
of water in one state for use in the other shall be1 charged to the 
latter state. 
ARTICLE XI 
Subject to the provisions of this compact, the consumptive use 
of the water of the Little Snake river and its tributaries is hereby 
apportioned between the states of Co lorado and Wyoming in such 
quantities as shall result from the application of the following 
princip les and procedures: 
(a) Water used under rights existing prior to the signing of 
this compact. 
(1) Water diverted from any tributary of the Little Snake 
river or from the main stem of the Little Snake river above a point 
one hundred feet above the confluence of Savery creek and the Little 
Snake river shall be administered without regard to rights covering 
the diversion of water from any down-stream points. 
(2) Water diverted from the main stem of the Little Snake 
river below a point one hundred feet below the confluence of Savery 
creek and the Little Snake river shall be administered on the basis 
of an interstate priority schedule prepared by the commission in 
conformity with priority dates established by the laws of the 
respective states. 
(b) Water used under rights initiated subsequent to the signing 
of this compact. 
(1) Direct flow diversions shall be so administered that, 
in time of shortage , the curtailment of use on each acre of land 
irrigated thereunder shall be as nearly equal as may be possible 
in both of the states. 
(2) The storage of water by projects located in either 
state, wh ether of supplemental supply or of water used to irrigate 
land not irrigated at the date of the signing of this compact, shall 
be so administered that in times of water shortage the curta ilment 
of storage of water avail ab l e for each acre of l and irri gated 
thereunder shall be as nearly equal as may be possible in both states. 
\C/ Water users under the apportionment made by this article 
shall be in accordance with the principle that benefic ial use 
shall be the basis, measure and limit of the ri gh t to use. 
(d} The states of Colorado and Wyoming each assent to diversions 
and storage of water in one state for use in the other state , 
subject to comp liance with article IX of this compact. 
(e) In the event of the importation of water to the Little 
Snake river basin from any other riv er basin, the state mak ing the 
importation shall have the exclusive use of such imported water 
unless by writ ten agreement, made by the representatives of 
the states of Colorado and Wyoming on the commission , it is otherwise 
provided _. 
(f) Water use projects initiated after the signing of this 
compa ct, to th e greatest ex tent possible, sha ll permi t the full use 
within the basin in the most feasib le manner of the waters of the 
Little Snake river and it s tributaries, without regard to the state 
line; and, so far as is practicable, shall resu lt in an equal division 
between the states of the us e of water not us ed und er rights existing 
prior to the si gning of this compact. 
(g) All consumptive use of the watens of the Little Snake river 
and its tributaries sha ll be charged und er the apportionment of 
article Ill hereof to the state in which the use is made; prov ided, 
that consumptive use incident to the di~ersion, impounding or con vey-
ance of water in one state for use in the other shall be charged to 
the latter state . 
ARTICLE XII 
Subject to the pro~isions of this compact , the con sumptive use 
of the waters of Henry's fork , a tributary of Green river originat ing 
in the state of Utah and flowing i nto the s tate of Wyoming and thence 
into the Green river in the s t ate of Utah ; 
Beaver creek , ori ginating in the s t ate of Utah and flowing i nto 
Henry's fork in the state of Wyoming ; Burnt for , a tributary of 
Hen ry's fork, originating in th e state of Utah and flowing in to 
Henry's fork in the state of \~yarning ; Birch creek , a tri buta ry of 
Hen ry ' s fork originati ng in t he s tate of Uta h and flowi ng in to 
Henry ' s fork in the s tate of Wyoming ; and Sheep cr eek , a tri butary 
of Gr een r i ver in the s tate of Uta h and t he i r tri buta ri es, a re he reby 
apport ioned between the states of Ut ah and Wyom i ng in such quant ities 
as will res ult from the appl ication of the following princi pl es and 
procedures : 
(a ) Wate rs used unde r r ig hts ex i s ti ng pri or to the s i gning of 
this compact. 
Wat ers diverted from Hen ry's fo r k, Beave r creek , Bu rnt fo r k, 
Birch creek and the ir tr i butaries, shall be admin i s~ered wi thout 
regard to th e s tate iine on the basis of an in t ersta t e pri ority 
schedul e to be prepared by th e sta tes affec ted and ap proved by the 
commiss ion i n conformi ty wit h the actual priori ty of ri ght of us e, 
the wat er requ i r e111ent s of the l and irri ga t ed and the acreage 
irri ga ted in con nec ti on therewith. 
(b) Waters used under rights from Henry's fork, Beaver creek, 
Burnt fork, Birch creek and their tributaries, initiated after the 
signing of this compact shall be divided fifty per cent to the state 
of Wyoming and fifty per cent to the state of Utah and each state 
may use said waters as and where it deems advisable. 
(c) The state of Wyoming assents to the exclusive use by the 
state of Utah of the water of Sheep creek, except that the lands, if 
any, presently irrigated in the state of Wyom i ng from the water of 
Sheep creek shall be supplied with water f rom Sheep creek in order 
of priority and in such quantities as are in conformity with the 
laws of the state of Utah. 
(d) In the event of the importation of water to Henry's fork, 
or any of its tributaries, from any other river basin, the state 
making the importation shall have the exclusive use of such imported 
water unless by written agreement made by the representatives of 
the states of Utah and Wyoming on the commission, it is otherwise 
provided. 
(e) All consumptive use of waters of Henry's fork, Beaver creek, 
Burnt fork, Birch creek, Sheep creek, and their tributaries shall 
be charged under the appo~!i~~ment of article I!I hereof to the 
I ---
State in which the use is made; provided, that co nsu mp tive use 
incident to the diversion, i mpounding or conveya nce of water in one 
state for use in the other shall be charged to th e latter state. 
(f) The states of Utah and Wyoming each assent to the diversion 
and storage of water in one state for use in the other s tate , 
subject to compliance with ar ti cle IX. of this com pact . It shall 
be the duty of the water admi nistrative off icials of the s ta te where 
the water is stored to relea se said stored water to th e other st ate 
upon demand . If either the state of Utah or the state of Wyomi ng 
shall const ruct a reservoir in the other state for use i n i t s own 
state , the water users of the state in whi ch said fa c iliti es are 
constructed may purchase at cost a portion of the ca pac i t y of said 
reservoir sufficient for the irrigation of their l and s thereunde r . 
(g) In order to measure the flow of water diverted, each state 
shall cause suitable measuring devices to be constructed , maintained 
and operated at or near the point of di version into each di tc h. 
(h) The state engineers of the two states jointly shall appoint 
a special water commissioner who shall have authority to administer 
the water in both states in accordance with the terms of thi s ar ticle. 
The salary and expenses of such special water coITTn i ss ioner sha ll be 
paid, thirty per cent by the state of Utah and seventy per cen t by 
the state of Wyoming. 
ARTICLE XIII 
Subject to the provisions of this compact, the rights to the 
consumptive use of the water of the Ya mpa river, a tributary entering 
the Green riv er in the state of Colorado, are her eby apportioned 
between the states of Colorado and Utah in accordance wi th t he 
following principles: 
(a) The state of Colorado will not cause the flow ot the Yampa 
river at the Maybell gauging station to ,be depleted below an ag gregate 
of 5,000,000 acre-feet for any period of ten consecutive yea rs 
reckoned in continuing progressive series beginning wi th t he first 
day of October next succeeding the ratifi cation and approva l of this 
compact. In th e event any divers ion is ma de f rom the Yampa r i ver 
or from tr ibuta ri es entering the Yampa riv er above the May bell 
gauging stati on for the benefit of any water use projec t in the 
state of Utah, then the gros s amount of all such divers ions fo r 
use in the st a t e of Utah, less any return s from such div er s ions to 
the rive r above Maybell, shall be add ed to the actual f l ow a t th e 
Maybell gauging station to determine the tot al fl ow at t he Maybe ll 
gauging station. 
- -------~----· 
(b} All consumptive use of the waters of the Yampa river and 
its tributaries shal l be charged under th e apportionment of article 
Ill he reof to the state in which th e use is made; provided, that 
consump tive use inci dent to the diversion, impo unding or co nv eya nce 
of wat er in one state for use in the other shal l be charged to the 
latter state. 
ARTICLE XIV 
Subj ect to the provisions of this compac t , the consumptive use 
of the waters of the Sa n Juan river and it s tributari es is hereby 
appo r ti oned betwee n the states of Colorado and New Mexico as follow s: 
The state of Colorado agrees to de liver to the state of New 
Mexico from the San Juan river and its tribu t aries which ri se in 
the state of Co lorado a quantity of wate r whi ch shall be suff i ci ent, 
tog eth er with wat er or i gi nating in the Sa n Juan basiA in the state 
of New Mexico, to enabl e the state of New Mexico to make fu ll use 
of th e water apportioned t o the state of New Mexi co by artic1e I II 
of this compac t, subject , however, to the fo ll owi ng: 
(a) A first and pr ior right sha ll be recognized as to: 
{a ) All uses of water made in eit her stat e at the ti me of 
the si gning of t hi s compact; and 
(2) All uses of water contem plated by projects authorized, 
at the ti me of the s igning of thi s compac t under t he laws of t he 
United States of Amer ica whether or not such projects are eventua lly 
construc t ed by the Uni ted States of Amer i ca or by some other ent ity. 
(b ) The state of Colorado assent s to div ers ions and s torage of 
water in the state of Co lorado for use in the state of New Mex ico , 
subject to compliance with ar ti cle IX of t his compact. 
(c) The uses of the waters of the Sa n Juan river and any of 
its t ri butaries within either s t ate whic h are dependent upon a 
common source of water and wh ich are not cov ered by (a) hereof, sha 11 
(d) The curtailment of water use by either state in order to 
make deliveries at Lee ferry as required by article IV of this 
compact shall be independent of any and all conditions imposed by 
this article and shall be made by each state, as and when required, 
wit~Jut rega rd to any provision of this article. 
(e) All consumptive use of the waters of the San Juan river and 
its tributaries shall be charged under the apportionment of article 
III hereof to the state in which the u~e is made; provided, that 
consumptive use incident to the div ersion, impoundi ng or conveya nce 
of water in one state for use in the other shall be charged to the 
latter state. 
ARTICLE XV 
(a) Subject to the provisions of the Colorado river compact and 
of this compact, water of the upper Colorado river system may be 
impounded and used for the generation of electrical power, but such 
impounding and use shall be subservient to the use and consumption 
of such water for agricultural and domes tic purposes and shall not 
interfere with or prevent use for such domina nt purposes . 
(b) The provisions of this compact shall not apply to or 
interfere with the ri ght or power of any s ignatory s ta te to regulate 
within its boundaries the appropriation, use and control of water, 
the consumptive use of which is apportioned and available to such 
state by this compact. 
ARTICLE XVI 
The failure of any sta~c to use the water, or any part thereof, 
the use of wh i ch is apportioned to it under the terms of this 
compact, shall not constitute a relinquishment of the right to such 
use to the lower basin or to any other s ta te, nor shall it constitute 
a forfeiture or abandonment of the rig~t to such use. 
ARTICLE XVI I 
in ti mes of water shortages be reduced in such quantity that the The use of any water now or hereafter imported into the natural 
resulting consumptive use in each state will bear the same pro- drainage basin of the upper Colorado river system shall not be charged 
portionate relation to the consump ti ve use made in each state during to any state und er the apportionment of the consumptive use made by 
times of average water supply as determ in ed by th e commission ; prov ided, this compact. 
t hat any preferen tial uses of water to which Indians are entitled 
under article XIX shdll be exc luded in determining t he amo unt of 
curtai lmen t to be made und er thi s paragraph . 
ARTICLE XVIII 
(a) The state of Arizona reserves its rights and interest under 
the Colorado river compac t as a state of the lower division and as 
a state of the lower basin. 
(bl The state of New Mexico and the state of Utah reserve their 
res pective rights and interests under the Colorado river compact 
as states of the lower basin . 
ARTICLE XIX 
Nothing in this compact shall be construed as: 
(a) Affecting the obligations of the United States of America 
to Indian tribes; 
(b) Affecting the obligations of the United States of America 
under the treaty with the United Mexican States (Treaty Series 994); 
(c) Affecting any rights or powers of the United States of 
America, its ag encies or instrumenta liti es, in or to the waters of 
the upper Colorado river system , or its capacity to acquire rights 
in and to the use of said water; 
ARTICLE XXI 
This compact shall become binding and obligatory when it shall 
have been ratified by the legislatures of each of the signatory 
states and approved by the congress of the United States of America. 
Notice of ratification by the legislatures of the s ignatory states 
shall be given by the governor of each signa tory state to the go verno r 
of each of the other s ignatory states and to the President of the 
United States of America , and the Presiden t i s hereby req uested to 
give noti ce to the governor of each of the signatory states of 
approval by the congress of the United States of Amer ica . 
IN WITNESS WHEREOF, the commiss ioners have ex ecuted s i x counter-
parts hereof each of whi ch shall be and constitute an origina l, 
one of whi ch shall be depos ited in the archiv es of the department 
of state of the United Sta tes of America , and one of whi ch shall 
be foniarded to the governor of each of the signatory states . 
Done at the city of Santa Fe, state of New Mexico , this 11th 
day of October, 1948. 
Char l es A. Car lson, 
Co mm i ss ioner for the 
State of Arizona. 
(d) Subjecting any property of the United States of Amer ica, its 
agencies or instrumentaliti es , to ta xation by any state or sub-
divi s ion therof, or creating any obligation on the part of the United 
StatesofAmerica, its agencies or instrumentalities, by reason of 
Clifford H. Stone, 
Co~nissioner for the 
State of Colorado. 
Fred E. Wilson, 
Comm i ssioner for the 
State of New Me xi co . 
the acqu is ition , construction or operation of any property or works 
of whatever ki nd, to make any payment to any state or political sub-
divi sion thereof, state agency , municipality or entity 1vhatsoever , 
in rei mbursement for the lo ss of taxes; 
(e) Subj ect ing any property of the United States of Ameriea, its 
agencies or instrumenta liti es, to the laws of any state to an extent 
other than the extent t o which such laws would apply without regard 
to this compac t. 
ARTICLE XX 
This compact may be t erminated at any time by the unanimous 
agreeme nt of the signatory states. In th e event of such termination, 
all r ights established und er it shall continue unimpaired. 
I I 
Exhibit D2-3: MEXICAN TREATY ON RIO GRANDE, TIJUANA 
AND COLORADO RIVERS 
Mexican Treaty Ratified by U.S. Senate April 18, 1945, Effective Nov. 8, 1945 
Treaty Series No. 994 
The Government of the United States of America and the Government of 
the United Mexican States: animated by the sincere spirit of cordiality and 
friendly cooperation which happily governs the relations between them; taking 
into account the fact that Articles VI and VII of the Treaty of Peace, Friendship 
and Limits between the United States of America and the United Mexican States 
signed at Guadalupe Hidalgo on February 2, 1848, and Article IV of the 
boundary tr eaty between the two countries signed at the City of Mexico 
Decembe r 30, 1853 regulate the use of the waters of the Rio Grande (Rio Bravo) 
and the Colorado River for purposes of naviga tion only; considering that the 
u tiliza tio n of th ese waters for other purposes is d esi rable in the interest of both 
countries. and desiring, moreover, to fix and delimit the rights of the two 
countri es with respect to the waters of the Colorado and Tijuana Rivers, and of 
the Rio Grande (Rio Bravo) from Fort Quitman, Texas, United States of 
A merica, to the Gulf of Mexico, in order to obtain the most complete and 
sat isfacto ry utilization thereof, have resolved to conclude a treaty and for this 
purpose have named as their plenipotentiaries: 
The President of the Un ited States of America: 
Cordel l Hull, Secretary of State of the Unit ed States of America, George S. 
Mesee rsmith, Ambassador Extraordinary and Plenipotentiary of the United 
Sta tes of America in Mexico, and Lawrence M. Lawson, United States 
Co mmi ssio ner, International Boundary Commission, Un ited States and Mexico; 
and 
The President of the United Mexican States: 
Francisco Castillo Najera, Ambassador Extraord inary and Pl enipotentiary of 
the Un ited Mexican Sta tes in Washington, and Rafael Fernandez MacG regor, 
Mexican Commissioner, Int ernational Boundary Commission, United States and 
Mexico; who, having communicated to each other their respect ive Full Powers 
and hav ing found them in good and due form, have agreed upon the following: 
1-PRELIMINARY PROVISIONS 
Article 1 
For the purposes of thi s Treaty it shall be understood that : 
(a) "The United States" means the United States of America . 
( b) "Mex ico" means the Un ited Mexican States. 
(c) "The Commission" means the In ternational Boundary a~d Water 
Commission, United States and Mexico, as described in Article 2 of this Treaty. 
(dl "To divert" means the del iberate act of taking water from an y channe l 
in order to convey it elsewhere for storage, or to utilize it for domesti c, 
agr icultu ral, stock-raising or industrial purposes whether this be done by means 
of dams across the channel, partition weirs, lateral intakes, pumps or any other 
methods. 
(e ) "Point of diversion" means the place where the act of diverting the 
water is effected. 
(fl "Conservation capacity of storage reservoirs" means that part of their 
total capacity devoted to holding and conservin!l the water for disposal thereof 
as and when required, that is, capac ity additional to tha; i:,rovided for silt 
retention and flood control. 
(gl "Flood discharges and spills" mea ns the voluntary or involuntary 
discharge of water for flood control as d istinguished from rel eases for other 
pur poses. 
(h } "Re turn flow" mea ns that portion of d ive rted water that eventually 
find s its way back to the source from which it was divert ed. 
(il "R elease" means the deliberate discharge of stored water for conveyance 
elsewhere or for direct utilization. 
(j} "Consumptive use" means the use of water by evaporation, plant 
transpiration or other manne r whereby the water is consumed and does not 
return to its source of supply. In general it is measu red by the amount of water 
diverted less the part thereof which re tu rns to the stream. 
(kl "Lowes t 1major international dam or reservoi"t" mea ns the major 
international dam dr reservoir situated farthest downstream. 
(ll "Highest major international dam or rese rvoir" means the major 
international dam or reservoir situated farthest upstream. 
Art icle 2 
The International Boundary Commission established pursuant to the 
provisions of the Convention between the United States and Mexico signed in 
Washington, March 1, 1889 to faci litate the carrying out of the principles 
contained in the Treaty of November 12, 1884 and to avoid difficu lties 
occasioned by reason of the changes which take place in the beds of the Rio 
Grande (R io Bravo ) and the Co lorado River shall hereafter be known as the 
International Boundary and Water Commission, United States and Mexico, 
wh ich shall continue to funct ion for the entire period during which the present 
Treaty shall continue in force. Accord ingly, the term of the Conven tion of 
March 1, 1889 shall be considered to be ind efinitely extended, and the 
Convention of November 21, 1900 between the United States and Mexico 
regardi ng that Convention shall be considered comple te ly terminated. 
The application of the presen t Trea ty, the regulation and exercise of the 
rights and obligations which the two Governm en ts assume thereunder, and the 
settlement of all disputes to which its observance and execution may give rise are 
hereby entrusted to the Interna tional Boundary and Water Commission, which 
shall function in conformity with the powers and limi tat ions set forth in this 
Treaty. 
The Commission sha ll in all respects have the status of an international 
body, and shall consist of a United States Section and a Mex ican Section. The 
head of each Section sh all be an Engineer Commissio ner . Wherever there are 
prov1 s1ons in this T reaty for joint action or joint agreement by the two 
Governments, or for t he furnishing of reports, studies or plans to the two 
Governments, or similar provisions, it sha ll be unders tood that the part icular 
matter in qu estion sh all be handled by or through the De partment of State of 
the United States and the Minist ry of Foreign Rel at ions of Mexico. 
Th e Commissio n or either of its two Sections may empl o y such assistants 
and engineering and legal advisers as it may deem necessary . Each Government 
shall accord diplomatic status to the Commissioner, designf ted by the other 
Government. Th e Commissioner, two principal engineers, a legal adviser, and a 
secreta ry, designated by each Government as mem bers of it Section of the 
Commission, sha ll be entitled in the territory of the other country to the 
priveleges and immun ities appertaining to diplomatic officers. The Commission 
and its personne l may free ly carry out their observations, studies and fi e ld work 
in the territory of either country. 
T he jurisdiction o f the Commission shall extend to the limitrophe ports of 
the Rio Grande ( Rio Bravo) and the Colorado River, to the land boundary 
between th e two countries, and to works loca ted upon their common boundary, 
each Section of the Commission retaining jur isdict ion over the part of the works 
located within the limits of its own country . Neither Section sha ll assume 
jurisd ic tion or control over works located within the limits of the country of 
the other without the express consent of the Gove rnment of the latter. The 
works construc ted , acquired or used in fulfillment of the provisions of this 
Treaty an d loca t ed wholly within the territoria l limits of either county, although 
these works may be international in character, shall remain, except as here in 
otherwise specifically provided, under the exclusive juri sdict ion and control of 
the Section of the Commission in whose country th e works may be si tuate d. 
The duties and powers vested in the Commission by th is Trea ty shall be In 
addition to those vested in the International Boundary Commission by the 
Conven tion of March 1, 1889 and other perti nent trea ties and agreements in 
force between the two countries except as the provisions of any of them may be _ 
modi fied by the present Treaty . 
Each Go vernm ent shal l bea r the expenses incurred in the maintenance of its 
Sectio n of the Commission. ·The joint ex penses, wh ich may be incurred as agreed 
upon by the Comm ission, shall be borne equally by th e two Governments . 
Article 3 
In matters in w hich the Commission may be called upon to make provisions 
for t he joint use of international waters, the following order of preferences shall 
serve as guide : 
1. Domestic and munic ipal uses . 
2. Agriculture and stock-raising. 
3. Electrical power . 
4. Other indus trial uses. 
5 . Navigation. 
6. Fi shing a nd hunting. 
7 . Any other ben eficial uses which may be determined by the Commission. 
All of the foregoing uses shall be subj ec t to an y sani ta ry mea sures or works 
which may be mutually agreed upon by the two Governments, which here by 
agree to give pre ferential atten ti on to the solution of all border sanitation 
proble ms. 
I 1--RIO GRANDE (RIO BRAVO) 
Articles 4-10 are not included as this river lies 




Of the waters of the Colorado River, from any and all sources, there are 
allotted to Mexico: 
(a) A guaranteed annual qu antity of 1,500,000 acre-feet (1,850,234,000 
cubic met ers) to be del ivered in accord ance with the provisions of Article 15 of 
th is T rea ry. 
(b) Any other quantities arriving at the Mexican points of d iversion, with 
the understanding that in any year in wh ich, as determined by the United States 
Section, there exis ts a surplus of water of th e Colorado River in excess of the 
amount necessary to supply use rs in the Un ited States and the guaranteed 
quantity of 1,500,000 acre -fee t (1,850, 234,000 cubic meters) annually to 
Mexico, t he United Sta tes undertakes to de live r to Mexico, in the manner set out 
in Article 15 of th is Treaty, additional waters of the Colorado River system to 
prov ide a total quantity not to exceed 1,700,000 acre-fe e t (2,096,931,000 cubic 
meters ) a year. Me xico sh all acquire no right beyond th a1 provided by this 
subparagraph by the use of the waters of the Colorado River System, for any 
purpose whatsoever, in excess ·of 1,500,000 acre-feet (1 ,850,234,000 cubic 
meters) annual ly . 
In the event of extraordinary drought or serious accident to the irrigation 
system in the Un ited States, thereby making it difficult for the United States to 
del iv er the guaranteed quantity of 1,500,000 acre-feet (1,850,234,000 cubic 
met ers) a yea r, the wat er al lotted to Mexico under subparagraph (a) of this 
Art icle \·1ill be reduced in the same proportion as consumptive uses in the United 
Sta tes are reduced. 
Article 11 
(a) The United States shall de liver all waters allotted to Mexico wherever 
these wate~ may arrive in the bed of the limitrophe section of the Colorado 
River, wi th the exceptions hereinaher provided. Such waters shall be made up of 
the v1aters of the said river, whatever their origin, subject to the provisions of the 
following paragraphs of this Article. 
(b) Of the waters of the Colorado River allotted to Mexico by subparagraph 
(a) of Article 10 of this Treaty, the United States shall deliver, wherever such 
waters may arrive in the limitrophe section of the river, 1,000,000 acre-feet 
( 1,233.489,000 cubic met ers) annually from the time the Davis dam and 
reservo ir are placed in operation until January 1, 1980 and thereafter 1,125,000 
acre-feet (1,387,675,000 cubic meters) annually, except that, should the main 
diversion structure re ferred to in subparagraph (a) of Article 12 of this Treaty be 
located entirely in Mexico and should Mexico so request, the United States shall 
delive r a quantity of water not exceeding 25,000 acre-feet (30,837,000 cubic 
met ers) annually unless a larger quantity may be mutually agreed upon, at a 
point, to be likewise mutuall y agreed upon, on the international land boundary 
near San Luis, Sonora, in which event the quant1t1es of 1,000,000 acre- feet 
(1,233,489,000 cubic meters) and 1,125,000 acre-feet (1,387,675,000 cubic 
meters) provided hereinabove as de liverable in the li mitro ph e section of the river 
shall be reduced by the quant it ies to be delivered in the year concerned near San 
Luis. Sonora. 
(c) During the period from the time the Davis dam and reservo ir are placed 
in operation until January 1, 1980, the Un ited States shall al so deliver to Mexico 
annually, of the water allotted to it 500,000 acre-feet (616,745,000 cubic 
meters), and therea fter th e United States shall d e liver annually 375,000 ac re-feet 
(462,558,000 cubic met ers), a t the intern ati ona l boundary line, by mea ns of the 
All -American Canal and a canal connecting the lower end of th e Pilo t Knob 
Wa steway with the Alamo Cana l or with any other Mexican cana l which ma y be 
substituted for the Alamo Canal. In either event th e de live ri es sha ll be made at 
an operating water surface elevation not higher than that of th e Alamo Canal at 
the point where it crossed the international boundary line in the yea r 1943. 
(d) All the de liveries of water specifi ed above shall be made subj ect to the 
provi sions of Article 15 of this Treaty. 
Article 12 
The two Governments agree to construct the following works : 
(al Mexico shall construct at its expense, within a period of fi ve years from 
the date of th e entry into force of this Treaty, a main diversion structure below 
the point where th e northernmost part of the international land bounda ry line 
intersects the Colorado River. If such diversion structure is loca ted in the 
limitrophe section of the river, its location, d es ign and construction shall be 
subject to the approval of th e Commission. The Commissio n sh al I therea fter 
maintain and operate the structure at the expense of Mexico. Regardless of 
where such d iversion structure is located, th ere shall simul taneously be 
constructed such levees, interior drainage facilities and other works, or 
improvements to existing works, as in the opinion of the Commission sha ll be 
necessary to prot ect lands within the United States against damage from such 
floods and seepage as might result from the construction, a per at ion and 
maintenance of this diversion structure. These protective works shall be 
constructed, operated and maintained at the expense of Mexico by the 
respective Sections of th e Commission, or under th eir supervision, each withi n 
the territory of its own country. 
(b) The United States, within a period of five years from the date of the 
entry into force of this Treaty, shall construct in its own territory and at its 
expense, and thereaher operate and maintain at its expense, the Davis storage 
dam and rese rvoir, a part of th e capacity of which shall be used to make possible 
the regul at io n at th e boundary of the waters to be delivered to Mexico in 




(c) The Unit ed States shall construct or acqu ire in its own territory the 
works that may be necessary to convey a part of the waters of the Colorado 
River allotted to Mexico to the Mexican diversion points on the international 
land boundary line re ferred to in this Trea ty. Among these works shall be 
included : the canal and other works necessary to convey water from the lower 
end . of the Pilot Knob Wasteway to the international boundary, and shou ld 
Mexico request it, a canal to connect the main diversion structure referred to in 
sub paragraph (a) of th is Article, if this diversion structure should be built in the 
lim itrophe section of the river, with the Mexican system of canals at point to be 
agreed upon by the Commission on the international land boundar y near San 
Luis, Sonora. Such works shall be constructed or acquired and operated and 
maintained by the United States Section at the expense of Mexico. Mexico shall 
also pa y the costs of any sites or rights of way required for such works . 
(d) The Commission shall construct, operate and maintain in the limitrophe 
section of the Colorado River, and each Section shall constr uct, operate and 
maintain in the territory of its own country on the Col~rado River below 
Imperial Dam and on all other carrying facilities used for the delivery of water to 
Mexico, all necessary gaging stations and other measuring devi ces for the purpose 
of keeping a complete record of the waters de livered to Mexico and of the flows 
of the river. All data obtained as to such deliveries and flows shall be periodically 
com pi led and exchanged between the two Sections. 
Art icle 13 
The Commission shall study, investigate and prepare plans for flood control 
on t he Lower Colorado Riv er between Imperial Dam and the Gulf of California, 
in bo th the United States and Mexico, and sha ll, in a Minute, report to the two 
Gove rnments the works which shou ld be built, the estimated cost thereof, and 
th e part of the works to be constructed by each Government. The two 
Governments agree to construct, through their respective Sections of the 
Commission, such works as may be recommend ed by the Commission and 
approved by the two Governments, each Governm ent to pay the costs of the 
wo rks constructed by it. The Commission shall likewise recommend the parts of 
the works to be operated and maintained jointly by the Commission and the 
part s to be operated and maintained by each Section. The two Governments 
agree to pay in equal shares the cost of joint operation and ma intenance, and 
each Government agrees to pay the cost of operation and maintenance of the 
works assigned to it for such purpose. 
Article 14 
In consideration of the use of the All-American Canal for the delivery to 
Mexico, in the manner provided in Article 11 and 15 of this Treaty, of a part of 
its allotment of the waters of the Colorado River, Mexico shall pay to the United 
States : 
(a) A proportion of the costs' actually incurred in the construct ion of 
Imperial Dam and the Imperial Dam-Pilot Knob section of the All-American 
Dina!, this proportion and the method and terms of repayment to be determined 
by th e two Governments, which, for this purpose, shall take into consideration 
the proportionate uses of these facilities by the two countries, these determina-
tions to be made as soon as Dav is dam and reservoir are placed in operation. 
(b) Annuall y, a proportionate part of the total costs of maintenance and 
operation of such facilities, these costs to be prorated between the two countries 
in proportion to the amount of water delivered annually through such fac ilities 
for use in each of the two countri es. 
In the event that revenues from the sale of hydroelectric power which may 
be genera ted at Pilot Knob beco me available for the amortization of part or all 
of the costs of the facilities named in subparagraph (a) of this Article, the part 
that Mexico should pay of the costs of said facilities shall be reduced o r repaid in 
the same proportion as the bal ance of the total costs are reduced or repa id . It is 
unders tood that any such revenue shall not become available until the cost o f 
any works which may be constructed for the generation of hydroelectric power 
at sa id location has been fully amortized from the revenues derived therefrom. 
Article 15 
A. The water allotted in subparagraph (a) of Article 10 of th is T reaty shall 
be delivered to Mexico at the points of delivery speci lied in Articl e 11, in 
accordance with the following two annual schedules of deliveri es by months, 
which the Mexica n Section shall formulate and present to the Commission 
before the beginning of each calendar year : 
SCHEDULE I 
Schedule I shall cover the delivery, in the limitrophe section of the Colorado 
River, of 1,000,000 acre-feet (1,233,489,000 cubic meters) of water each year 
from th e date Davis dam and reservoir are placed in operation until January 1, 
1980 and the delivery of 1,125,000 acre-feet (1,387,675 ,000 cubic meters) of 
water each year thereaher. This schedule shall be formulated subj ect to the 
following lim ita tions: ' 
With reference to the 1,000,000 acre-feet (1, 233,489,000 cubic meters) 
quantity : 
(a) During the months of January, February, October, November and 
December the prescribed rate of delivery shall be not less than 600 cubic feet 
( 17 .0 cubic meters) nor more than 3,500 cubic feet (99.1 cubic meters) per 
second . 
(b) During the remaining months of the year the prescrib ed rate of deliver y 
shall be not less than 1,000 cubic feet (28 .3 cubic meters) nor more than 3,500 
rubic feet (99. 1 cubic meters) per second. 
With reference to the 1,125,000 acre-feet (1,387,675,000 cubic meter) 
quant ity : 
(a) During the months of January, February, October, November and 
December the prescribed rate of delivery shall be not less than 675 cubic feet 
( 19.1 cubic meters) nor more than 4,000 cubic feet ( 113.3 cubic meters) per 
second . 
(b) During the remaining months of the year the prescribed rate of delivery 
shal I be not less than 1,125 cubic feet (31 .9 cubic meters). nor more than 4,000 
cub ic fee t ( 113.3 cubic mete rs) per second. 
Should d eliveri es of water be made at a point on the land boundary near 
San Luis, Sonora, as pr ovided for in Article JI, such de liv eries shall be made 
und er a sub-schedule to be fo rmu lated and furnish ed by the Mexican Section. 
The quantities and monthly rates of deliveri es under such sub-sched ule sha ll be 
in proportion to those specified for Schedule I, unless otherwise agreed upon by 
the Commission. 
SCHEDULE II 
Sched ule II shall cover the de livery at the boundary line by means of the 
AII-A.meri can Canal of 500,000 acre-feet (616,745,000 meters) o f water each 
year fr o m the date Davis dam and reservoir are plac ed in operati on until January 
1, 1980 and the de livery of 375,000 acre-feet (462,558.000 cubic m eters) of 
wa te r each year th ereaher. The schedule shall be formulated sub1ect to the 
follow ing limitations : 
Wi t h reference to the 500,000 ilcre-feet (616,745,000 cubic m<?ter) 
quantity : 
(al Dur ing the months of January, February, October, November and 
Decembe r the prescri bed rate of deli•,ery shall be not less than 300 cubic feet 
( 8.5 cubic meters) nor more than 2,000 cubic feet (56.6 cubic meters) per 
second . 
(b) During the remaining months of the yea r the prescribed rate of delivery 
shall be not less than 500 cubic feet ( 14.2 cubic meters) nor more than 2,000 
cubic fee t (56_6 cubic meters) per second. 
\ il/ ith reference to the 375,000 acre-feet (462,558,000 cubic meter) 
quantity: 
(a) During the months of January, February, October, November and 
December t he prescribed rate of deliv ery shall be not less tha,1 225 cubic feet 
(6.4 cubic meters) nor more than 1,500 cubic fee t (42.5 cubic meters) per 
secor.d. 
(b) During the remaining months of the year the prescribed rate of delivery 
shall be not less than 375 cubic feet (10.6 cubic meters) nor more than 1,500 
cubic feet ( 42.5 cubic meters) per second. 
B. The United States shall be under no obl igation to deli ver, through the 
All-American Canal, more than 500,000 acre- fe et (616,745,000 cubic meters) 
annually from the date Davis dam and reservoir are placed in operation until 
January 1, 1980 or more than 375,000 acre-feet (462,558,000 cubic meters) 
annually ther eafter. If by mutual agreement, any part of th e quanti t ies of water 
specified in th is paragr a ph are delivered to Mexico at points on the land 
boundary otherwise than through the All-American Canal, the above quantit ies 
of water and the rates of de liveries set out under Schedule II of this Article shall 
be correspondingly diminished . 
C. The United States shall have the option of d elivering, at the point on the 
land boundary mentioned in subparagraph (c) of Article 11, any part or all of 
the water to be deliver ed at that point under Sc hedul e II of this Art icle during 
the months of January, February, October, November and December of each 
year, from any source whatsoever, with the understanding that the total 
specified annual quantities to be delivered through the All-America n Canal shall 
not be reduced because of th e exerc ise of this option, unless such reduct ion be 
requested by the Mexican Section, provided that the exerc ise of this opti o n shall 
not have the effect of increasing the total amount of sc hedu le d wat er to be 
delivered to Mexico. 
D. In any year in which there shall ex ist in the river, water in ex cess of that 
necessary to satisfy the require ments in the United Stat es and the guaranteed 
quanti t y of 1,500,000 acre- fee t (1 ,850,234,000 cubic meters ) allo tted t c 
Mexico, th e United States hereby decl ares its inte nti on to coopera te witr 
Me xico in attempting t o supply addit ional quant iti es of wate r th rough the 
All-American Canal as such addit io nal qu an t itie s are desired by Mex ico, if such 
use o f th e Canal and fac ili ti es will not be de trimental t o the United States, 
provi ded that the delivery of any additional q uantit ies throu gh t he All-American 
Cana l shall not have the effect of incr easing the total sched ul ed d eliver ies ro 
Me xico . Mexico hereby declares its inten tion to cooperate wi th the United 
Sta te s by a ttempting to curta il deliverie s o f wa ter thr ough the A ll -Ame rica n 
Canal in ye ars of lim ited supply, if su ch curta ilment can be accomp lished 
without de triment to Mexico and is necessary to allow full use o f a ll avai lable 
water sup p li es, provided th at such curtailment shall not have t he ef fe ct of 
reducing th e total schedu led deliveries of wate ~ to Mex ico . 
E. In any ye ar in which there shall exi st in the river, water in excess of that 
necessary to sati sfy the requirements in the United S ta tes and the guaranteed 
quantity of 1,500,000 acre-feet (1,850,234,000 cub ic met ers) a ll o tted to 
Mexico, the United States Section shall so inform th e Mex ican Sect ion in order 
that the latter may schedule such surplus wa ter to co mplet e a quantity up to a 
maximum of 1.700,000 ac re- fe et (2,096,931,000 cub ic meters ). In this 
circumstance the total quantiti es to be de liv ered under Schedu les I and II sha ll 




schedules thus increased shall be subject to the same limitations as those 
established for each under paragraph A of th is Article . 
F. Subject to the limitations as to rates of deliveries and total quantities set 
out in Schedules I and II, Mexi co shall have the right, upon thirty days notice in 
advance to the United States Section, to increase or decrease each monthly 
qu antity prescribed by those schedules by not more than 20 % of the monthly 
quantity. 
G. The total quantity of water to be delivered under Schedule I of 
paragraph A of this Article may be increased in any year if the amoun t to be 
de livered unde r Schedule II is correspondingly reduced and if the limitations as 
to rat es o f delivery under each schedul e are corres pondingly increased and 
reduced. 
IV--TIJUANA RIVER 
Art icl e 16 is hot included as this river lies 
outside the in terest of this study. 
V- GENERAL PROVISIONS 
Art icle 17 
The use of the channels of the international rivers for the disc harge of flood 
or other excess waters shall be fre e and not subject to limitati on by either 
country, and neither country shall have any claim against th e other in respect of 
any damage caused by such use. Each Government agrees to furnish th e other 
Government, as far in advance as practicable. any information it may have in 
regard to such extraordinary discharges of water from reservoirs and flood flows 
on its own territory as may produce floods on the territory of the other. 
Each Government declares its intention to operat e its storage dams in such 
manner, consistent with the normal operations of its hydraulic sys tems. as to 
avoid, as far as feasible, materia l damage in the territory of the other. 
Article 18 
Public use of the water surface of lak es formed by international dams shall, 
when not harmful to the services rendered by such d ams, be free and common to 
both countries. subject to the police regulations of each country in its territory, 
to such general regulations as may appropriately be prescribed and enforced by 
the Commission with the approval of the two Gov ernments for the purpose of 
the application of the provisions of this Treaty, and to such regulations as may 
appropriately be prescribed and enforced for the same purpose by each Section 
of the Commission with respect to the areas and borders of such parts of those 
lakes as lie within its territory. Nei ther Government shall use for military 
purposes such water surface situated within the territory of the other country 
except by express a!lfeemen t between the two Governm ents. 
Article 19 
The two Governments shall conclude such special agreements as may be 
necessary to regulate the gen eration, development and disposition of electric 
power at international plants, inc luding the necessary provisions for th e export 
of electric current. 
Article 20 
The two Governments shall, through their respective Sections of the 
Commission, carry out the construction of works allotted to them. For this 
purpose the respecti ve Sections of the Commission may make use of any 
competent public or private agencies in a'ccordance with the laws of the 
resP,ective countries . With respect to such works as either Section of the 
Commission may have to execute on the t erritory of the other, it shall, in the 
execution of such works. observe the laws of the place where such works are 
located or carried out, with the exceptions hereinafter stated. 
All materials, implements, equipment and repair parts intended for the 
construction, operation and maintenance of such works shall be exempt from 
import and export customs du ties. The whole of the personnel employed ei ther 
directly or indirect ly on the construction, operation or maintenance of the 
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works may pass freely fro m one coun try to the other for the purpose of goi ng to 
and from the place of location of the works, withou t any immigration 
restrictions, passports or labor requ iremen ts. Each Government shall furn ish, 
t hrough his own Section of the Commission, convenient means of identification 
to the personnel employed by it on the aforesaid works and verification 
certi ficates covering al l materials, implements, equipment and repair parts 
intended for the works. 
Each Government shall assume respons ib ili ty for and shall adjust exclusively 
in accordance with its own laws all claims ar ising within its te rritory in 
connectio n with the const ruc tion, operation or maintenance o f the whole or any 
part of the works herei n agreed upon, or of any wo rk s whi ch may, in the 
execution of this Trea ty, be agreed upon in the future. 
Article 21 
The construct io n of the international dams and th e format ion of artificial 
lakes shal l produce no change in th e fluvial internationa l bc:iu~dary, which shall 
continue to be governed by existing treatie s and conventions in force between 
t he t wo countries. 
The commissio n shal l, with the approval of the two Governments, establish 
in the art ificia l lakes, by buoys or by other suitabl e marke rs, a practicable and 
conven ien t line to provide fo r the exercise of the jurisdi ction a nd control vested 
by this Trea ty in the Commission and its respective Sections. Such line sha ll also 
mark the boundary for th e application of the customs and pol ice regulations of 
each country. 
Article 22 
The provisions of the Convention between the United Stat es and Mexico for 
the rectification of the Rio Gr ande (R io Bravo) in the El Paso-Ju arez Valley 
signed on Februa ry 1, 1933, shall govern, so far as delimitation of th e boundary, 
distr ibu t ion of jurisdiction and sovereignty, and re lations w ith private owners are 
concerned, in any places wher e works fo r the art ificia l channe li ng, canalization 
or rect ificatio n of th e Rio Grande (R io Bravo) and the Co lora do R iver are 
carr ied out. 
Art icle 23 
The t wo Governments recogn ize the public interest attached to the works 
requ ired for t he execution and performance of this Trea ty and agree to acqui re, 
in accordance wit h th eir respective domestic laws, any private property that may 
be required fo r the construc t ion of the said works, including th e main structures 
and their appurtenances a nd th e construction mate rials th erefor, and for the 
operation and maintenance thereof, at the cost of tr. e country within which the 
prope rty is ituated, except as may be otherwise specif ical ly p rov ided in this 
Treaty. 
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Each Sectio n of the Commission shall determine the extent and location of 
any private property to be acquired within its own country and shall make the 
necessary requests upon its Government fo r the acquisition of such property. 
The Commission shall de termine the ca ses in whic h it shall become 
necessa ry to locate works for the conveya nce of water or electrical energy and 
for th e servicing of any such works, for the bene fit of either of the two 
countries, in the ter ritory o f the other country, in order t hat such works can be 
built pursuant to agreement between the t wo Governments. Such works shall be 
subj ec t to the jurisdiction and supervision of the Section of the Commission 
wi,hin whose country they are locate d. 
Co nstruction of the works buil t in pursu ance of the provisions of this 
Treat'/ sh all not confer upon eithe r of th e two countri es any rights either of 
property or of jurisdicti(?n over any part wh atsoever o f the terr itory of the 
other. T hese wo rks shall be part of the t erritory and be th e property o f the 
coLl ntry wherein they ar e situated. Ho wever, in the case of any incidents 
occuring on works constructed across the lim it rophe part of a river and with 
supports o n both banks, the jurisd icti on of each country sha ll be limited by the 
center line of such works , which shall be marke d by the Commiss ion, without 
the reby changing the intern ational boundary. 
Each Government shall reta in, through its own Section of the Comm ission 
and witnin the limits and t o the exten t necessary to effectuate the provisio ns of 
this Treaty, direct ownership, control and jurisdiction withi n its own territory 
and in accorda nce with its o wn laws, over all real property-including that within 
th e chenne l of any river rights of way and righ ts in rem, that it may be necessary 
to enter upon and occu py for th e construction, operation or maintenance o f all 
the work s construc ted, acquired or used pursuant t o this Treaty . Furthermore, 
each Government sha ll similarly acqu ire and retain in its own possess ion the 
t itle, control an d jurisdict io n over such works. 
Arti cle 24 
The International Boundary and Wat er Comm ission shall have, in addition 
to t he powe rs and d ut ies otherwise specifically provid ed in th is Trea ty, the 
follo •:1 in~ powers and duties: I , 
(ai To initiate an d czrry on investigations and develop plans for the works 
which are to be con structed or estab lished in accordance with the provisions of 
th is and o ther treaties or agreements in force betwee n the two Governments 
dea ling ,·1ith boundaries and international waters; to de term ine, as to such 
work s, th eir location, siie, kind a nd c haracteristic specifications; to estimate the 
cost of su ch works; and to recommend th e div is ion of such costs betwee n the 
two Governmen ts, the a rran ge ments for the fu rnishing of th e necessa ry funds, 
and the dates fo r the beginning of t he works, to the exten t that th e matters 
mentioned in th is subparagraph are not othe rwise covered by speci fi c provisions 
of this or any o th er T rea ty. 
(b) To construct the works agreed upon or to supervise their construction 
and to operate and maintain such works or to supervise their operation and 
ma :n,enance, in accordance with the respective domestic laws of each country. 
Each Section shall have, to the extent necessary to give effect to the provisions 
of th is Treaty, jurisdiction over the works constructed exclusively in th e 
te rritory of its country whenever such works sha ll be connected with or shall 
d ire ctl y affect the execut io n of the provisions of this Treaty. 
(cl In general to exercise and discharge the specific powers and duties 
entru sted to the Commiss ion by this and other trea t ies and agreements in force 
bet\·,een the two countries , and to carry into execution and prevent the violation 
of the provisions of th ose treati es an d agree ments. The authorities of each 
cou n try shall aid and support the exercise and d ischarge of these powers and 
dut ie s, and each Commissioner shall invoke whe n necessary the jurisdiction of 
the courts or other appropr iate agencies of his country to aid in the execution 
and enforcement of th ese powers and duties. 
1 (d) To settle all d iffe rences that may .arise between the1two Governments 
w ith respect to the interpretation or application of this Treaty, subject to the 
approval of the two Governments. In any case in whi ch the Commissioners do 
not reach an agreement, they shall so inform their respective governments 
report ing their respective opinions and th e grounds therefor and the points upon 
which they differ , for discussion and adjustment of the difference through 
diplomatic channels and for application, where proper, of the general or special 
agreements which the two Govern ments have concluded for the settlemen t of 
controversies. 
(e) To furnish the information requested of the Commissioners jointly by 
the two Governments on matters within their jurisd ic tion . In the event that the 
request is made by one Government alone, the Commissioner of the other 
Government must have the express authorization of his Government in order to 
comply with such request. 
( f) The Commission shall construct, operate and maintain upon the 
limitrophe parts of the in ternational streams, and each Section shall severall y 
construct, operate and maintain upon the parts of the international streams and 
their tributaries within the boundaries of its own country, such stream gaging 
stations as may be neede d to provide the hydrographic data necessary or 
convenient for the proper functioning of this Treaty. The data so obtained shall 
be compiled and periodically exchanged between the two sections. 
(g) The Commission shall submit annually a jo in t report to the two 
Governments on the matters in its charge. The Comm ission shall also submit to 
the two Go vernments joint reports on general or any particular matt ers at such 
other t imes as it may deem necessary or as may be requ es ted by the two 
Govern ments. 
Article 25 
Except as otherwise specifically provided in this Treaty, Art icles 111 and VI I 
of the Convention of March 1, 1889 shall govern the proceedings o f the 
Commission in carrying out the provisions of this Trea ty. Suppl emen tary thereto 
the Commission shall establish a body of rul es and regulations to govern its 
procedure, consistent with the provisions of this Treaty and of Art ic le Ill and 
V 11 of the Convention of March 1, 1889 and subject to approval of both 
Governments. 
Decisions of the Commission shal l be recorded in the form of Minutes done 
in duplicate in the Engl is h and Span ish languages, signed by each Commissioner 
and attes ted by the Secreta ries, and copies thereof forwarded to each 
Gove rnment within three days aher be ing signed . Except where the specific 
approval of the two Governments is required by any provision of thi s Treaty, if 
one o f the Governments fa ils to communicate to the Commissi on its approval or 
disapproval of a deci sion of the Commission within thirty days reckoned from 
the date of the Minute in which it shall have been pronounced, the Minute in 
question and the dec isions which it contains shall be considered to be approved 
by that Government. The Commissioners, within the limi ts of their respective 
jurisdictions, shall execute the decisions of the Commissi on that are approved by 
both Governments . 
If ei ther Government disapproves a decision of the Commission, th e two 
Gov ern men ts shall take cognizance of the matter, and if an agreement regardi ng 
such matter is reached between the two Governm en ts, the ag reem ent shall be 
communicated to the Commiss ioners, who shall take such further proceedings as 
may be necessary to carry out such ag reement. 
VI - TRANSITORY PROVISIONS 
Article 26 
During a period of eight years from the date of th e en try into force o f this 
Trea ty, or until the begi r,ning of opera tio n of the lowest major in ternat ional 
reservo ir on the Rio Grande (Rio Bravo), should it be placed in operatio n prior 
to the expiration of said period, Mexico will cooperate wi th the United States to 
relieve, in times of drought, any lack of wate,r neede d to irrigace the lands now 
under irrigation in the Lower Rio Grande Valley in th2 United States, and fo r 
thi s purpose Mexico will rel ease water from El Azucar reservoir on th e San Ju an 
River and allow that water to run through its system of cana!s back into the San 
Ju an River in order that th e United States may divert such water from the Rio 
Grande (Rio Bravo). 
Such releases shall be made on condition that th ey do not affec t the 
Mexica n irrigation system, provided that Mexico sha ll , in any even t, except in 
cases of ex traordinary drought or serious accident to its hydrJul ic work s, release 




under the following conditions : that during the sai d eight years there shall be 
made available a total of 160,000 acre-fee t (197,358,000 cubic meters) and up 
to 40,000 acre-feet (49,340,000 cubic meters ) in any one yea r; th at the water 
shall be made available as requt!sted at rates not exceeding 750 cubic fee t (21 .2 
cubic meters) per second; th a t when the rates of flow requested an d made 
ava ilable have been more th an 500 cu bic feet (.14 .2 cubic meters) per second the 
period of release shall not ex tend beyond fifte en consecutive days; and that at 
leas t thi rty days must lapse between any two periods of release during which 
rates of fl ow in excess of 500 cubic feet ( 14.2 cubic meters) per second have 
been requested and made available. In addition to the guaranteed flow, Mexico 
shall release from El Azucar reservoir and conduce through its canal system and 
the San Juan River, for use in the United States during periods of drought and 
after satisfying the needs of Mexican users, any excess water that does not in the 
opinion of the Mexican Section have to be stored and that may be needed for 
the irrigation of lands which were under irrigation during the year 1943 in the 
lowe r Rio Grand e Valley in the United States. I 
Article 27 
The provi sions of Articl e 10, 11 , and 15 of this Treaty shall not be applied 
during a period of five years from the d ate of the entry into force of this Treaty, 
or until the Davis dam and the major Me xican diversion structure on the 
Colorado River are placed in operation, should th ese works be placed in 
o peration prior to the exp iration of sai d period . In the meantime Mexico may 
construct and operate at its expense a temporary diversion structure in the bed 
of the Colorado River in territory of the United States for th e purpose of 
diverting wat er into the Alamo Canal , provided that the plans for such structure 
and the construction and operation thereof shall be subject to the approval of 
the Unit ed States Section. Dur ing t his period ot time the United States w ill 
make available in the river at such diversion structure river flow not currently 
required in the United States, and the Un ited States will cooperate with Mexico 
to the end tt1at the latter may satisfy its irrigation requirements within the limits 
of those requirements for lands irrigated in Mexi co from the Colorado River 
during the yea r 1943. 
VII-FINAL PROVISIONS 
Article 28 
This Treaty shall be ratified and the ratifications thereof shall be exchanged 
in Washington. It shall enter into force on the day of the exchange of 
rat ifica tions and shall continue in force until terminated by another Treaty 
concluded for that purpose between the two Governmr.nts. 
In witness whereof the respective Plenipotentiaries have signed this Treaty 
and have here unto affix ed their seals. 
Done in duplicate in the English and Spanish languages, in Washington on 
this third day of February, 1944: 
For the Government of the United States of Amer ica : 
· Cordell Hull (seal) 
George S. Messersmith (seal) 
Lawrence M. Lawson (seal) 
For the Government of the United Mexican States : 
F. Castillo Najera (seal) 
Rafael Fernandez MacGregor (seal) 
PROTOCOL 
(Protocol, signed November 14, 1944, supplementary to treaty between 
United States and Mexico relating to waters of the Colorado and Tijuana Rivers 
and of the Rio Grande Signed February 3, 1944.) 
The Government of the United States of America and the Government of 
the United Mexican States agree and understand that : 
Wherever, by virtue of the provisions of the Treaty between the United 
States of America and the United Mexican States, signed in Wash ington on 
February 3, 1944, relating to· the utilization of the waters of the Colorado and 
Tijuana Rivers and of the Rio Grande from Fort Quitman, Te xas, to the Gulf of 
Mexico, specific functions are imposed on, or exclusive jurisdiction is vested in, 
either of t he Sections of the Internationa l Boundary and Water Commission, 
which involve the construction or use of works for storage or conveyance of 
water, f!ood control, stream gauging, or for any other purpose, which are 
situated wholly within the territory of the county of that Section, and which are 
to be used only partly for the performance of trea ty provisions su ch jurisdiction 
shall be exercised, and such functions, including the construction, operation and 
maintenance of the said works, shall be performed and carried out by the 
Federal agencies of that country which now or hereafter may be authorized by 
domescic law to construct, or to operate and mai ntain , such works. Such 
functions or jurisdictions shall be exercised in conformity with the provisions of 
the Treaty and in cooperation with the respective Section of the Commission, to 
the end that all international obligations and functions may be coordinated and 
fulfi li ed. 
The works to be constructed or used on or along the boundary, and those to 
be constructed or used ex.elusively for the discharge of treaty st ipu lations, shall 
be unde r the jurisd iction of the commission or of the ·respective Section, in 
accord ance with the provisions of the Treaty. In carrying out the construction of 
such works the Section s of the Commission may utilize the services of public or 
private organizations in accordance with the laws of th eir respective countries. 
Th is Protocol, which shall be rega rded as an integra l part of the 
aforementioned Trea ty signed in Washington on February 3, 1944, shall be 
ratified and the rat ifications thereof shall be exchanged in Washington. This 
Protocol shall be effective beginning with the day of the entry into force of the 
Treaty and shall continue effective so long as the Treaty remains in fore~ . 
In witness whereof the respective Plenipotentiaries have signed th is Protocol 
and have hereunto affixed th eir sea ls . 
Done in duplicate, in Engl ish and Span ish languages, in Washington, this 
fourteenth day of November, 1944. 
For the Government of the United States of America 
E.R. Stettigius, Jr. (seal) 
Acting Secretary of State of the Un ited States of America 
For the Government of the United Mexican States: 
F. Castillo Najera (seal) 
Ambassador Extraordinary and Plenipotentiary of the 





LITIGATION CONCERNING THE WATERS OF THE ARKANSAS RIVER BASIN 
WHICH AFFECT THEIR AVAILABILITY FOR EXPORT TO THE 
SO UTH PLATTE RIVER BASIN 
Exhibit 03-1: ARKANSAS RIVER COMPACT 
37-69-101. Arkansas River compact.-- The genera l assembly hereby 
ratifies the compact between the state of Colorado and the state of 
Kansas designated as the "Arkansas river compact" signed in the city 
of Denver, state of Colorado , on the 14th day of December, A. D. 
19413, by Henry C. Vidal, Gail L. Ireland, and Harry B. Mendenhall, 
coITTnissioners for the state of Colorado, and George S. Knapp, 
Edward F. Arn, William E. Leavitt, and Roland H. Tate . commissioners 
for the state of Kansas, and approved by Hans Kramer, representative 
of the United States of America, Said compact is as follows : 
ARKANSAS RIVER COMPACT 
The state of Colorado and the state of Kansas, parties signatory 
to this compact (h ereina ft er referred to as "Colorado" and "Kansas," 
respectively, or individually as a "state," or colle1tively as the "states") having resolved to conclude a compact with ,respect to the 
waters of the Arkansas river, and being moved by considerations of 
interstate cor.1ity, havin g appointed commissioners as follows: 
Henry C. Vidal, Gail L. Ireland, and Harry B. Mendenhall, for 
Colorado; and George S. Knapp, Edward F. Arn, William E. Leavitt, 
and Roland H. Tate, for Kansas ; and the consent of the congress of 
the United States to negotiate and enter into an interstate compact 
not l ater than January 1, 1950, having been granted by Pub lic Law 34 , 
79th Congress, 1st Session, and pursuant thereto the President having 
desi gnated Hans Kramer as the representa tive of the United States , 
the said commissioners for Colorado and Kansas, after negotiati ons 
participated in by the representative of the united States, have 
agreed as follow s: 
ARTICLE 
The major purposes of this compact are to: 
A. Settle existing disputes and remove causes of future con-
troversy between the states of Colorado and Kansas , and between 
citizens of one and citizens of the other state , concerning the 
waters of the Arkansas river and their control, conservation and 
utilization for irrigation and other beneficial purposes . 
B. Equitably divide and apportion between the states of Colorado 
and Kansas the waters of the Arkansas river and their utilization 
as well as the benefits arising from the construction, operation and 
maintenance by the United States of John Martin reservoir project 
for wate r conservation purposes. 
I 
ARTICLE II 
The provisions of this compact are based on (1) the physical and 
other conditions peculiar to the Arkansas riv er and its natural 
drainage basin, and the nature and location of irrigation and othe r 
developmen ts and faci lities in connection therew ith; (2) the opinion 
of the United States supreme court entered December 6 , 1943, in 
the case of Colorado v. Kansas (320 U. S. 383) concerning the re lative 
rights of the respective states in and to the use of waters of the 
Arkansas river; and (3) the experience derived under various interim 
executive agreements between the two states apportioning the waters 
released from the John Martin reservoir as operated by the corps of 
engineers. 
ARTICLE I I I 
As used in this compact: 
A. Theword "stateline" means the geographical boundary line 
between Colorado and Kansas . 
B. The term "waters of the,Arkansas river" means the waters 
originating in the natural drainage basin of the Arkansas river, 
including its tributari es , upstream from the stateline, and exc luding 
waters brought into the Arkansas river basin from other river basins. 
C. The term "s tatel ine flo~," means the flow of waters of the 
Arkansas river as determined by gauging stations located at or nea r 
the stateline . The flow as determined by such stations, whether 
located in Colorado or Ka nsas, shall be deemed to be the actual 
statel ine flow. 
D. "John Martin reservoir project" is the official name of the 
facility formerly known as Caddoa reservoir project, authorized by 
the Flood Control Act of 1936, as ame nded, for construction, 
operation and maintenance by the war department, corps of engineers , 
later designated at the corps of engineers, department of the army, 
and herein referred to as the "corps of engineers." "John Martin 
reservoir" is the water storage space created by "John Martin dam". 
E. The "flood control storage" is that portion of the total 
storage space in John Martin reservoir allocated to flood control 
purposes. 
F. The "conservation pool" is that portion of the to ta l storage 
space in John Martin reservoir lying below the flood control storage. 
G. The "ditches of Colorado water district 67" ·are those 
ditches and canals which divert water from the Arkansas river or its 
tributaries downst ream from John Martin dam for irrigation use in 
Colorado. 
H. The term "river flow" means the sum of the flows of the 
Arkansas and the Purgatoire rivers into John Martin reservoir as 
dete rmined by gauging stations appropriately located above said 
reservoir. 
I. The term "the admini s tration" means the Arkansas river 
compact administration estab li shed under article VIII. 
ARTICLE IV 
Both states recognize that: 
A. This compa ct dea ls only with the waters of the Arkansas 
river as defined in article III. 
B. This compact is not concerned with the rights, if any, 
of the state of New Mexico or its r.itizens in and to the use in 
New Mexico of waters of Trinchera creek or other tributaries of the 
Purgatoire river, a tributary of the Arkans as river. 
C. (1) John Martin dam will be operated by the corps of 
engineers to store and release the waters of the Arkansas river in 
and from John Martin reservo ir for its authorized purposes. 
(2) The bottom of the flood control storage is presently 
fixed by the chief of eng ineers , U. S. Army, at elevation 3,851 
feet abov e mean sea level. The flood control storage will be operate 
for flood contro l purposes and to those ends wil l impound or regulate 
the streamflow volumes that are in excess of the then available 
storage capacity of the conservation poo l. Releases from the flood 
control storage may be made at times and rates determined by the 
corps of engineers to be necessary or advisable without regard to 
ditch diversion capacities or requirements in either or both states . 
(3) The conservation pool will be operated for the benefit· 
of water users in Colorado and Kansas, both upstream and downstream 
from John Marti n dam, as provided in this compact. The maintenance 
of John Martin dam and appurtenance 1~orks may at times require the 
corps of engineers to release waters then impounded in the conserva-
tion pool or to prohib it the storage of water there in until such 
maintenance work is completed. Flood control operation may al so 
involve temporary utilization of conservation storage. 
D. This compact is not intended to impede or prevent future 
beneficial develo pmen t of the Arkansas river basin in Co lo rado and 
Kansas by federal or state agencies, by private enterprise, or by 
combinations thereo f, ~,hi ch may involve construction of dams, 
reservoirs and other works for the purposes of water utilization and 
control, as well as the improved or prolonged functioning of existi ng 
works : Provided, that the waters of the Arkansas river, as defined 
in article Ill, shall not be materially depleted in usable quantity 
or availability for use to the water users in Co l orado and Kansas 
under this compact by such futur e developr.1ent or construction. 
ARTICLE V 
Colorado and Kansas hereby agree upon the foll ow ing bas is of 
apportionment of the waters of the Arkansas river: 
A. Winter storage in John Ma rt in reserve i r sha 11 commence on 
November 1st of each year and continue to and inc lu de the next suc-
ceeding March 31st. During said period all water entering said 
reservoir up to the li mit of the then available conservat i on capac ity 
shall be stored: Provided , that Co l orado may demand releases of 
water equivalent to the river flow, but such releas es shal l not 
exceed 100 c.f.s. (cubic feet per second) and water so released shall 
be used without avoidable waste. 
B. Summer storage in John Martin reservoir sha ll commence on 
April 1st of each year and continue to and include the next succe-
eding October 31st. Durin9 said period, except when Colorado water 
users are operating under decreed priorities as provided in para-
gra ph s F and G of this article, all water entering said reservoir 
up to the limit of the then available conservation capacity shall be 
stored: Provided, that Colorado may demand releases of water 
equivalent to the river flow up to 500' c.f.s . , and Kansas may demand 
releases of water equivalent to that portion of the river flow 
between 500 c.f .s. and 750 c.f.s., irrespec tive of releases dema nded 
by Colorado. 
C. Releases of water stored pursuant to the provisions of 
paragraphs A and B of this article shall be made upon dema nds by 
Colorado and Kansas concurrently or separate ly at any time during 
the summer storage period. Unless increases to meet extraordinary 
conditions are authorized by the administration, separate rel eases 




releases of stored water to Kansa s shall not exceed 500 c.f.s., and 
concurrent releases of stored water shall not exceed a total of 
1250 c.f.s.: Provided, that when water stored in the conservation 
pool is reduced to a quant ity l ess than 20,000 acre-feet, separate 
releases of stored water to Co lorado shall not exceed 600 c.f . s., 
and separate releases of stored water to Kansas shall not exceed 
400 c.f.s . , and concurrent rel eases of stored water shall not exceed 
1,000 C. f . S. 
unless a change of conditions justifies cancellation or modification 
of such notice, Colorado shall administer the decreed rights of 
water user s in Colorado wa ter district 67 as against each other and 
as against all rights now or hereafter decreed to water users divert-
ing upstre·arn from John Martin dam on the basis of relative prior-
iti es in the same manner in which their respective priority rights 
were ad111inistered by Colorado before John Martin reservoir began to 
operate and as though John Martin dam had not been constructed. 
Such priori ty administration by Colorado shall be cont inu ed until 
D. Releases authorized by paragraphs A, 8, and C of this article.the administration finds that water is again available in the 
except when all Colorado water users are operating under decree conservation pool for release as provided in this compact , and timely 
priorities as provided in paragraphs F and G of this ar ticle, shall notice of such finding shall be given by the administrat i on to the 
not impose any call on Colorado water users that divert waters of state engineer of Colorado or his duly authorized representative; 
the Arkansas river upstream from John Martin dam. provided, that except as controlled by the operation of the preceding 
E. (1) Releases of stored water and releases of river flow may 
be made si mu ltaneously upon the de1,1ands of either or1 both states. 
(2) Water released upon concurrent or separate demands shall 
be applied promptly to beneficial use unless storage thereof down-
stream is authorized by the admin istrati on. 
(3) Releases of river fl ow and of stored water to Colorado 
shall be measured by gauging stations located at or near John Mart in 
dam and the releases t o which Kansas is entitled shall be satisfied 
by an equiva lent in state line flow . 
(4) When water is released from John Martin reservoir appro-
priate allowances as de termined by the administration shall be made 
for the interva ls of time required for such water to arrive at tre 
points of diversion in Colorado and at the state line. 
(5) There shall be no allowance or accumu lat ion of credits 
or debits for or against either state. 
(6) Storage, releases from storage and r el eases of river 
flow authorized in this article shall be accomp li shed pursuant to 
procedures prescribed by ihe administration under the provisions 
of article VIII. 
provisions of this paragraph and other applicable provisions of 
this compact, when there is water in the conservation pool the 
water users up stream from John Martin reservoir shall not be affected 
by the decrees to the ditches in Co lorado water di strict 67. Except 
when administration in Co lorado is on a priority basis the water 
diversions in Colorado water district 67 sha ll be administered by 
Colorado in accordance with distribution agreements made from ti me 
to time between the water users in such di str ict and filed with the 
admiQistrat ion and with the state engineer of Colorado or, in 
the absence of such agre~nent , upon the basis of the re spective 
priority decrees, as against eqch other, in said district. 
G. During periods when Colorado reverts to administration of 
decree priorities, Kansas shall not be entitled to any portion of 
the river flow entering John Martin r eservoir. Waters of the Arkansas 
river originating in Colorado which may flow across the state line 
during such periods are hereby apportioned to Kansas. 
H. If the usable quantity and availability for use of the 
waters of the Arkansas river to water users in Colorado water district 
67 and Kansas will be thereby materially depl e ted or adversely 
affected, (1) priority rights now decreed to the ditches of Colorado 
water district 67 shal l not hereafter be transferred to other wate r 
districts in Colorado or to points of diversion or places of us e 
upstream from John Martin dam; and (2) the ditch diversion rights 
from the Arkansas river in Co l orado water district 67 and of Kans as 
F. In the event the administration finds that within a period ditches between the state line and Garden City shall not hereafter 
of fourteen days the water in the conservation pool wil l be or is be increased beyond the total present rights of said ditches , without 
liable to be exhausted, the administration sha ll forthwith noti fy the admini strati on, in either case (1) or (2), making finding s of 
the state engineer of Colorado, or his duly authoriz ed represent ative.fact that no such depletion or adverse effect wil l result from suc h 
that conmencing upon a day cer tain within said fourteen day period , proposed transfer or increase. Notice of l ega l proceedings for any 
such proposed transfer or in ~rease shall be gjven to the administra t ion 
in the manner and ~,ith i n the ti me provided by the laws of Colorado · 
or Kan sas in such cases . 
ARTICLE VI 
A. (1) Nothing in this compact shall be construed as impairing 
the juri sdicti on of Kansas over the waters of the Arkansas river 
that originate in Kans as and over the waters that flow from Co lorado 
acros s the state line into Kansas. 
(2) Exc ept as otherwise provided, nothing in this compact 
shall be construed as suppl anting the admin i stration by Co l orado of 
the rights of appropriators of waters of the Arkansas river i n sai d 
state as decreed to sa id appropriators by the courts of Co lorado, , 
nor as interfering with t he distribution among sa i o appropriators 
by Co l orado, nor as curtailing the diversion and use for ir r igation 
and other bene f i cial purposes in Colorado of the wat~rs of the 
Arkansas river . l 
B. In asmuch as the Frontier cana l diverts waters of the Arkansas 
river in Colorado wes t of the state l ine for i rrigation uses in 
Kansas only, Colorado concedes to Kansas and Kansas hereby assumes 
exclusive administrative contro l over the operation of the Frontier 
canal and its headworks for such purposes, to the same ex tent as 
though sa id work s were lo ca t ed entirely within the state of Kansas. 
Water carri ed across the sta te line in Frontier canal or any other 
si milarly situated cana l shal l be considered to be part of the state 
line flow. 
ARTICL E VI I 
A. Each state shal l be subject to the terms of this compact. 
Where the na me of the state or the term "state" i s used in this compact 
the se shall be construed to include any per son or entity of any 
nature wha tsoever us ing, claiming or in any manner ass er ting any 
r i ght t6 the use of the waters of the Arkansas river under the 
authority of that state. 
B. This compact establ i shes no general principle or precedent 
with respec t to any other inters tate stream. 
C. Wherever any state or federa l offic i al agency is referred 
to i n this compact such reference shall app ly to the comparab le 
offi cial or agency succeeding to their duties and fun ctions. 
ARl'ICLE VIII 
A. To admin i ster the provision s of this compac t there i s hereby 
created an inters t ate agency to be known as the Arkans as river com pa c t 
administration he rein designated as "the admi nistrati on". 
B. The admini s tration shall have power to: 
(1) Adopt, ame nd an d revoke by- laws, rules and regul ati ons 
cons i stent with the provisions of this compact; 
(2) Prescr ibe procedures for the administration of this 
compact: Provided, that where such procedures involve the operat ion 
of John Martin reservoir project they shall be subject to the 
approval of the distri c t enginee r in char ge of said projec t; 
(3) Perfo rm al l fun ctions required to im~ement this 
compact and to do all things necess ary, proper or conv en ient in the 
performance of its duties. 
C. The membership of the admini st rat ion shall co nsist of three 
repre se ntat ives from each s tat e who sha ll be appointed by th e res-
pect i ve go vernors for a term not to exceed four years. One Colorado 
r ep resentative shal l be a resident of and wa te r ri ght owner in 
water distri ct 14 or 17, one Colorado r epresentative shall be a 
resident of and water r i ght owner in water di strict 67, ano one 
Co lorado representa t ive shal l be the director of the Colorado water 
conse rvatio n board. Two Kansas representatives shal l be res idents 
of and water r ight owners in the counties of Finey, Kearny or 
Hamilto n, and one Kansas representative shall be the chi ef state 
offic i al charged with the administration of water rights in Ka nsas . 
The President of the United States is hereby req uested to designate 
a representative of the United States , and if a representative is 
so designated he sha ll be an ex officio member and act as chairman 
of t he administration wi t hout vote . 
D. The state representat ives sha l 1
1 
be appointed by the respec t ive 
gov 2rnors wi thin th i rty days after the effec t ive date of this compact . 
The admi nistration sha ll meet and organize within sixty days after 
such effect i ve date. A quorum for any meeting shall consis t of four 
members of the administration: Provi ded, that at least two members 
are present from each state. Each state sha ll have but one vote i n 
the administrat i on and every decision, authorization or other action 
shall require unanimous vote. In case of a divided vote on any 
matter within the purvi ew of the administration, the administration 
may, by subsequent unanimous vote , refer the matter for arb itration 
to the representative of the United States or other arbitrator 
or arbitrators, in which event the decision made by such arbitrator 
or arbitrators shall be binding upon the administration. 
E. (1) The salaries, if any, and the personal expenses of 
each member shall be paid by the gov ernment which he r epresents. 
All other expenses incident to t he administration of this compac t 
which are not paid by the United States shall be borne by the states 
on the basis of 60 per cent by Colorado and 40 per cent by Kansas . 
(2) In each even numbered year the administration shall 
adopt and tra nsmi t to the governor of each state its budget cover ing 
anticipated expenses for the forthcoming biennium and the amount 
thereof payable by each state . Each state shall appropriate and 
pay the amo unt due by it to the administration. 
(3) The admi~istration shall keep accurate ~ccou nts of all 
receipts and di sbursements and shall include a statement thereof, 
tog ether with a certifi ca t e of audit by a certifi ed public account -
ant, in its annual repo rt . Eac h state shall have the right to make 
an exa mination and audit of the accounts of the administration at 
any ti me . 
F. Each state shall provide such availabl e faci liti es, equipment 
and other assista nce as t he admi ni strat ion may need to ca rry out its 
duti es. To supplement such available as sistance the administration 
may emp loy engi nee ring , legal, cle rica l and other aid as in its 
judgment n~y be necessary for the perfcnna nce of its functions . Such 
employees shall be paid by and be respon sible to the adm inistration, 
and sha ll not be co nsi dered to be employees of either s tate . 
G. (1) The administrati on shall co-operate with the chief 
offi cial of eac h state charged with th e admini stration of water rights 
and with federal agencies in the systema tic determination and cor-
relation of the facts as to the flow and div ersion of the waters of 
the Ar ka nsas river and as to the operation and si ltati on of John 
Martin Reservoir and other related structures . The adminis-
tration shall co-operate in the procurement , interchanqe , compilation 
and publication of all fa ctua l data bear ing upon the administration 
of this compa ct without, in general, duplica ting measurements, 
observations or publications made by state or federal agencies . 
State officials sha ll furnish pertinent factual data to the admin-
istrat ion upon its request. The administration shall, with the 
collaboration of the appropriate federal and state ag encies, 
determine as ma y be necessary from time to time , the location of 
gauging stations requ ired for th e proper administration of thi s 
compact and sha ll designate the ~fficial records of such stations 
for its official use. 
(2) The director, U.S. geologica l surv~y; the commissioner 
of reclamation and the chief of engineers, U. S. Army, are hereby 
requested to collaborate with the administrat io n and with appropri-
ate state of ficials in the systematic determination and correlation 
of data referred to in paragraph G (1) of this artic le and in the 
execution of other duties of such officials which may be neces sa ry 
for the proper adm inistration of this compa ct. 
(3) If deemed necessary for the administration of this 
compact, the administration may require the installation and mai n-
tenan ce , at the expense of water users , of measuring devices of 
approved type in any ditch or group of ditches diverting water from 
the Arkansas river in Colorado or Kansas. The chief official of 
each state charged with the administration of water ri ghts shall 
supervise the exec ution of the administration's requirements fo r such 
installations. 
H. Violation of any of the provisions of this compact or other 
actions prejudic ial thereto which come to the attention of the 
administration shall be promptly investigated by it. When deemed 
advisabl e as the result of such invest igation, the administrati on 
may report its f indin gs and recommendations to the state official 
who is charged with the administrati on of water right s for appro-
priate action, it being the intent of this compact that enforc ement 
of its terms shall be accomplished in general through the state 
agencies and officials charged with the administration of wate r 
rights. 
I . Findings of fact made by the administration sha ll not be 
conclusive in any court or before any agency or tribunal but shall 
constitute prima facie evidence of the facts found . 
J. The administration shall report Bnnually to the governors 
of the states and to the Pres ident of the United States as to matters 
within its purview. 
ARTICLE IX 
A. This compac t shall become eff ective when ratified by the 
legislature of each s tate and wh en co nsented to by the co ngr ess of 
the Unit ed States by l eg islation providing substantial ly, among 
other things , as fo ll ows: 
Nothing con ta ined in this ac t or in the compact herein consented 
to shall be construed as impa iring or affecting the so vere ignty of 
the United Sta tes or any of it s ri ght s or jurisdiction in and over 
the area or waters whi ch are the subject of such compact: Provided, 
that the chiet of engineers is hereby autho ri zed to operate the 
conservation featur es of the John Martin reservoir project in a 
manner conforming to such compact with such exception s as he and 
the administration created pursuant to the compact may jointly 
approve. 
8. This compact shall remain in effect until modified or 
terminated by unanimous action of the states and in the event of 
modification or termination al 1 rights then established or re-
cognized by this compact shall continue unimpaired. 
IN WITNESS WHEREOF, the commissioners have signed this compact 
in triplicate original, one of which shall be forward~d to the 
sec re ta ry of state of the United States of America and one of 
which shal 1 be forwarded to the governor of each signatory state . 
Done in the city and county of Denver, in the state of Colorado, 
on the fourteenth day of December, in the year of our Lord one 
thousand nine hundred and forty -eight. 
Henry C. Vidal, 
Gail L. I re 1 and, 
Harry 8. Mendenhall, 
Corrunissioners for Colorado. 
Attest: 
Warden L. Noe, Secretary. 
George S. Knapp, 
Edward F. Arn, 
William E. Leavitt, 
Roland H. Tate , 
Commissioners for Kansas. 
Approved : 
Hans Kramer, 
Representative of the 
United States. 
37-69-102. When compact effective.-- Said compact shall not 
become effective unl ess and until the same ha s been ratified by the 
' legislature of each of the signatory states and consented to by 
the congress of th e United States. The governor of the state of 
Colorado shall give notice of the ratification of the said compact 
to the governor of the state of Kansas and to the presi dent of the 
United States. 
37-69-103. Interstate agency created by compact.-- It is hereby 
recogni zed, found, determin ed, and declared that the compa ct creates 
an inter s tate agency whi ch i s known as the Arkansas ri ver compac t 
admini stration and which is an independ ent entity whose member s and 
employees are not offi cers and employe es of either of the states 
signatory to the compact. 
37-69-104. Appointment of members of compact administration.--
After the said compact becomes effective the Colorado members of 
the Arkansas river compact administration sha ll be appointed by the 
governor, sha 11 serve until revocation of their appointment by the 
governor, and, on behalf of the Arkansas river compact administration , 
thP. state o_f Colorado shall pay the necessary expenses and also 
compensation of said members in an amount which shall be fi xed by 
the governor and when so fixed shall be changed only by action of 
the governor. 
37-69-105. Payment of expenses of compact administration . --
The Colorado share of the expenses of the Arkansas river compact 
administration and the expenses and compensation of the Colorado 
members of that administration shal l be paid out of fund s appropriated 
by the genera l assembly to the Colorado water conservati on board and 
warrants shall be drawn against such appropriation upon vouchers 
sig ned by the governor and the director of the Colorado water 
conservation board . 
37-69-106. Administrative code inapplicable.-- The prov1s1ons 
of articles 2, 3, 31, 35, and 36 of title 24, C.R.S. 1973, shall 
be inapplicable to any acts or proceedings taken to carry out the 





LITIGATION CONCERNING THE WATERS OF THE SOUTH PLATTE RIVER BASIN 
WHICH AFFECT THEIR AVAILABILITY FOR USE WITHIN COLORADO 
Exhibit 04-1: SOUTH PLATTE RIVER COMPACT 
37-65-101. South Platte River Compact.-- The Gen eral As semb ly 
hereby approv es the compac t, desig nated as the "South Pl atte Ri ve r 
Compact", between the st ates of Colorado and Nebraska, si gned at the 
City of Lincoln, State of Nebraska, on the 27th day of April, A. O. 
1923, by Delph E. Carpenter as the Commis s ioner for the State of 
Colorado, under authority of Chapter 243, Sess ion Laws of Col orado, 
1921, and Chapter 190 , Sessi on Laws of Co lorado, 1923 , and by Robe rt 
H. Willis as t he Commi ssioner for the St a te of Ne braska, th ereunto 
duly authoriz ed, whic h said compact is as follows : 
SOUTH PLATTE RIVER COMPACT BETWEEN 
THE STATES OF 
COLORADO AND NEBRASKA 
The State of Col orado and the St a te of Neb ra ska , desiring to 
remove all ca uses of present and futu r e controversy 1between sa id 
States, and between citizens of one again st c i t izen ~ of the other , 
with respect to the wat ers of th e South Pl atte River, and be i ng 
moved by considerati ons of inters t ate comity, hav e r esol ved to 
conclude a compact for these purpos es and, through their res pec tive 
Governors, have named as thei r comm issioners: 
Delph E. Ca rpen ter, for the State of Col orado; and Robert H. 
Willi s , fo r t he State of Nebra s ka ; who have ag r eed upon the fo l lowi ng 
articles: 
ARTICLE 
In this compact: 
1. The State of Colorado and the State of Nebraska are desig nated, 
respectively, as "Colo rado" and "Nebra s ka " . 
2. The provisions hereof res pecting eac h signato ry State, shall 
include and bind its citi zens and corporat ions and al l others 
engaged or i nt erested in the di vers ion and use of the waters of the 
South Pl atte Ri ve r in that Sta t e . 
3. The term "Upper Section " means that part of the South Pl a tte 
River in the State of Colorado above and westerly from the wes t 
boundary of l·Jashington County, Colorado. 
4. The term "Lower Section" mea ns that pa rt of the South Pl a tte 
River in the State of Col orado be tween th e west bo und ary of Washington 
Cou nty and the inter section of said river with th e bounda ry line 
common to the s ignatory St at es . 
5. The term "Inter s tate Station" mea ns that streams gauging 
station described in Arti cl e II. 
6. The term "flow of the river" at the Interstate Sta tio n means 
the measured f l ow of the river at said stati on plus all i ncreme nt 
to said flow enter ing the river between th e Inters t ate Statio n and 
the diversion works of the Western Irrigati on Di s t r ic t i n Ne bras ka . 
ARTICLE I I 
1. Colorado and Nebra ska, at their joint expense, shall mainta i n 
a stream gauging s tat ion upo n the South Pl att e Ri ver a t the riv er 
bridge nea r the town of Jul esb urg, Col orddo , .or a t a co nve ni ent 
point be tween sa id br idge and the divers ion works of the canal of 
the Wes tern Ir riga ti on Di s t r i ct in Neb raska , fo r the purpose of 
ascertai ning and reco rding the amo unt of w ter f l owing in sai d r iver 
fr om Co l orado in to Neb raska and to sai d diversion works at al l ti me s 
between the f i rst day of April and th e f i fteenth day of October of 
each year . The l oca ti on of sa id s tati on may be changed from yea r 
to year as th e ri ver channel s and wat er fl ow cond it io ns of the riv er 
may req uire. 
2. The St ate Eng ineer of Col orado and the Secretary of the 
Depar bnent of Publ ic Works of Nebraska shall make pro ision for the 
co- operalive gauging at and t he deta il s of operation of said s tat ion 
and for t he exc hange and publi cat ion of r ecords and data. Sa id 
sta te off i c ial s shall ascertain the ra te of f low of the Sou th Pl a tte 
Riv er th rough the Lower Sect ion i n Co lora do and the time requ i red 
for increases or decreases of fl ow, a t points within sa id Lower 
Secti on, to reach the Intersta t e Sta t io n. In carrying out the 
provisions of Ar t ic l e IV of thi s ompac t, Co lorado shal l always be 
all owed suffic i ent ti me fo r any increase in f l ow ( l ess peri11issibl e 
div ers ions) to pas s down the river and be recorded at t he In t ers tate 
Stati on. 
ARTICLE III 
The wa ers of Lodgepole Creek , a tributary of t he Sou h Platte 
River f l ow i ng th rough Nebraska and en t er i ng said r iv r within 
Col orado , hereafter sha l l be div ided and appor ti oned between t he 
signato ry St~t~s as fo llows : 
1. Th e po i nt of div i sion of the wat ers of Lodgepo l e Cr eek sha ll 
be loca t ed on said creek two mil es nor th of the boundary l ine 
commo n to the s ignatory states. 
2. ebraska shall have the fu ll and unmo lested use and benefi t 
of all wat ers f lowing in Lodgepole Creek above the poin t of 
div ersion and Co l orado waives al l present and future claims to the 
use of said waters. Co lorado shal l have the exclusive use and 
benef it of all waters flowing at or below the point of divi sio n. 
3. Nebraska may use the cha nnel of Lodg epo l e Creek below the 
poi nt of division and Lhe chann el of th e Sou th Platte Ri ver between 
the mouth of Lodgepo l e Creek and th e Ir.terstate S atio n, fo r the 
carri age of any v1aters of Lodgepol Creek v1hich may be stored in 
Nebra ska above the po int of div isio, and which Nebraska may des ire 
to de li ver to ditches fro111 the South Pl atte River in ::eb raska , and 
any such wa ers so carr ied sl~I I be free from interference by 
div ers ions in Colorado and shal l not be included as a part of the 
fl ow of the Sou th Platte River to be del ivered by Colorado at t e 
Interstate StJtion in compliance 1·1i th Ar ti cl e IV of th i s compac t , 
provid ed, h01-1ever, hat such run s of stored water sh~ ll be made in 
amounts of not l~ss than ten cub i c feet per seco nd of ti me and fo r 
periods of not l ess than twenty-four hou rs. 
ARTICLE IV 
The waters of the South Platte River hereafter shall be divided 
and apportioned between the signatory States as follows: 
1. At all times between th e fift eenth day of Oc tober of any 
year and the first day of April of the next succeeding year, 
Col orado shall have the full and uninterrupted use and benefit of 
the waters of the river f lowing within the boundaries of the State, 
excep t as otherwise provided by Arti cle VI. 
2. Between the first day of April and the fifteenth day of 
October of each year, Colorado shall not permit diversions from the 
Lower Section of the river, to supply Colorado appropriations having 
adjudicat ed dates of priority subsequent to the fourteenth day of 
June, 189 7, to an exten t that will diminish the flow of the river 
at the Interstate Station, on any day, below a mean flow of 120 
cubic feet of water per second of time, except as limited in 
paragraph three (3) of this Article. 
3. Nebraska sha ll not be entit led to recei ve and Colorado shall 
not be required to deliver, on any day, any part of the flow of the 
riv er to pass the Int erstate Station, as provi ded by paragra ph (2) 
of this Article, not then necessary for beneficial use by those 
entitled to divert wa ter from said riv er within Nebraska. 
' 4. The flow of the river at the Interstate Station sha ll be 
used by Nebraska to supply the needs of present perfected ri gh t s to 
the use of water from the river within said State before pennitting 
diversions fr om the river by other claimants. 
5. It is recogni zed that variable climatic conditions, the 
regulation ,ind admini s tration of the stream in Col orado , and other 
causes, will produce diurnal and other unavoidabl e variat i ons and 
fluctuati ons in the f l ow of the river at the Inters tate Station, 
and it is agreed that, in the perfo rmance of the provisions of sa id 
paragraph two ( 2) , minor or compensa ting irregu la rit i es and 
flu ctuations in the fl ow at the Interstate Station sh a ll be per-
mitted; but where any deficiency of the mea n daily f l ow at the 
Interstate Station may have been occasioned by neg l ec t, er ror or 
failur e in the performa nce of duty by the Colorado 1-1ate r officia l s 
having charge of the administration of diversions from t he Lower 
Section of t he riv er in that state, each such def i ciency sha ll be 
made up, within the next succeeding period of seventy- two hours , 
by deliv ery of additional flOl-1 at the Int ers tate Stat ion, over and 
abov e the amount spec ified in parag raph two (2) of this Article, 
suffici ent to compensate for such deficiency. 
6. Reductions in diversions from the Lower Section of the river, 
nec essary to the performance of paragraph two (2) of th i s Art i cle 
by Colo rado , shall not impair the rights of appropriators in Colorado 
(not to include the propos ed Nebraska cana l desc ri bed in Artic l e VI) , 
who se supply has been so r ed uced , to demand and rece iv e eq uival en t 
amounts of wat er from other parts of the stream in tha t State 
according to its Con s titution, laws , and the decis ions of its courts. 
7. Subject to comp liance with the provisions of this Artic l e, 
Colorado shall have and enjoy the othe rwise full and unint errupted 
use and benefit of the Wd ters of 'the river whi ch hereafter may fl ow 
within the boundar i es of that State fr om the first day o Apri l 
to the fift eenth day of October in each ye r, but Nebras~a sha ll be 
permitted to divert, under and subjec t to the provisions and 
conditi ons of Arti cl e VI, any surplus wat~rs wh ich otherwi se wou ld 
flow pa s t the Inters tate Station. 
ARTICLE V 
1. Co lorado shall have th e ri ght to maintain, operate , and 
extend, within Nebraska, the_Peterso n Ca nal and other cana l s of the 
Julesburg Ir r i gation Di s tri c t.whi ch nm-1 are or may hereafter be 
us ed for th e carr i age of water from t he South Platte River for 
th e ir rigat ion of lands in both states , and Colorado shal l cont inue 
to ex rcise con trol and jurisdict i on of sa id cana ls and the carriage 
and delivery of water th ereby. Thi s Arti cle shal l not excuse 
Nebraska ~,a-t er users from mak ing reports to Nebraska off i cials in' 
compliance with th e Nebraska l aws . 
2. Colorado waives any objec tion to th e de li very of water for 
irri ga ti on of l ands in N braska by the cana l s men ti oned in para-
graph one (lJ of thi s Ar ticl e , and agrees that all interests in 
said cana l s and the use of waters carr ied thereby, now or herea fte r 
acquired by o~ners of l ands in Nebraska, sha ll be afforded the same 
recogn iti on and pro ect ion as are th e i nt erests of similar land 
owners se rv ed by said canal s within Colorado ; provided , however , 
that Colorado reserves to those i n contro l of sa id canals the rig ht 
to enforce the co ll ec tion of charges or assessments , herea fte r 
levi ed or made against such in terest of owners of the land s in 
Ne braska , by wi thholding the deliv ery of water unt il the payment 
of such charges or assessments; provided, however, s~ ch c:1arges 
or assessments sha ll be the same as those levied ag ainst simi lar 
in ter es ts of owners of lands in Co lorado . 
3. Nebraska gran t s to Co lorado the ri ght to acqu i re by purchas e , 
prescr i pti on , or the exe1·cise of em inent domain , such ri9hts-of-way , 
easements or la nds as may be necessa ry for th e cons ruct ion , 
maintenance, ope ra ti on , and protec tion of 'those parts of the above 
menti on d cana l s l'l hich now or· hereaf ter may ex t end into Nebraska . 
ARTICLE VI 
It i s the des i re of Nebraska to pe rmit its c itizens to ca use a 
canal to be const ructed and operated for the diversion of wate r 
from the South Platte River within Co lorado for irri ga tion of l ands 
in Nebraska ; that su id ca nal may commence on the south bank of sa id 
riv er at a point southwes terly from the town of Ovid, Co l orado , and 
may run thence eas t er ly through Co lorado along or nea r the line of 
surv ey of the forni,r ly propos d "Perk ins County Canal" (sor:1etimes 
known as the "South Di vid e Ca nal ") and into Nebraska, and tha t 
said project shal l be perm itted to div ert wat ers of the river as 
hereina t r provided. vlith respec t to such proposed ca nal it is 
agreed: 
l. Col orado consen t s that Nebra s ka and i ts citiz ens ma y herea fter 
cons tru c t, maintain , and ope rate suc h a ca nal and hereby may di vert 
water from the South Plat~e River within Colorado for use in 
Nebra ska , in the manne r and at the time in this Arti c le provided, and 
grants to Nebraska and its citizens the right to acqu i re by purchase , 
prescription, or the exerc i se of emi nent domain suc h rights-of-way , 
easements or l ands as may be necessary for th e construction, 
maintenance , and operation of said canal; subject, howev er, t o the 
reservations and l imitati ons and upon the conditions expressed in 
this Article which are and shal l be limitations upon and reservations 
and conditions runn ing 1~ith the rights and privileges hereby granted, 
and whi ch sha ll be expressed in al l permi ts i ss ued by Nebraska with 
. respec t to said canal. 
2. The net future f l ow of the Lower Section of the South Platte 
River, which may remai n after supplying all present and future 
appro priations from the Upper Section, and after supp lying all 
appro priati ons from the Lower Sec tion perfect ed prior to the seven-
teenth day of December 1921 , and after supplying the additional 
future appropriation s in th e Lower Sec tio n for the benefit of whi ch 
a prior and preferred use of th i rty - five thou sand acre-feet of 
water is reserved by subpa ragraph (a) of this Ar ticle, may be 
div erted by said cana l between the fifteenth day of October of any 
year and the first day of Apri l of the next succeeding yea r subjec t 
to the following reservations , l imitations and condition s : · 
(a) In addition to the water now diver ted from the Lower 
Secti on of the river by present perfected appropr iations, Colorado 
hereby re serves the prior , pr eferred and superio r ri gh t to store , 
use and to have in storage in readiness for use on and after the 
first day of April in each year , an aggrega te of thirty-five 
thousand acre-fee t of wat er to be diverted from the f low of the 
riv er in the Lower Sect ion between t he fifteenth day of October of 
each year and the first day of Apri l of the next succeeding yea r, 
without regard to the manner or time of making such future uses, 
and diversions of water by said Nebraska canct l shal l in no manne r 
i mpair or interfere with the exercise by Colorado of the r i ght of 
futur e use of the wat er hereby reserved. 
(b) Subject at al l times to the reservation made by sub-
paragraph (a) and to the other provisions of this Arti c l e , sai d 
proposed canal sha ll be entit l ed to divert fiv e hundred cubic fee t 
of water per seco nd of time fr om the flow of the river in the Lowe r 
Secti ons , as of priori t y of appropriat i on of date December 17, 
1921, on ly between the fifteenth day of October of any yea r and the 
first day of Apri l of the next succeeding yea r upon the exp ress 
conditi on that the right to so div er t water i s and shall be li mited 
exclusively to sa id annual per i od and shal l not constitu te the bas i s 
for any claim to wate r necessary to supp ly al l present and future . 
appropriati ons in th e Uppe r Section or present app ro priations in the 
Lower Section and those herea fter to be made therein as prov id ed in 
subparagrap h (a). 
3. Neither t his compact nor the co nstruction and operation of 
such a canal nor the di vers ion , carr i age and app licati on of water 
thereby sha ll vest in Nebraska, or in those in charge or control of 
said cana l or in the users of water theref rom, any prior, preferred 
or super ior se rvitude upon or claim or right to the use of any 
water of the South Platte River in Colora do from the f i rs t day of 
April to the fifteenth day of October of any year or aga ins t any 
present or future app ropriator or use of water from said river in 
Colorado during said period of every year, and Nebra ska spec ifi ca lly 
waives any such cl aims and agrees that the same shall never be made 
or asserted . Any surplus waters of the river, whi ch otherwi se would 
flow pa st the Intersta te Sta tion during such period of any year after 
supplying all pres en t and fu ture diversions by Col orado , may be 
divert ed by such a cana l, subject t o the other provisions and 
conditions of thi s Article. 
4. Diversion of wate r by said canal shall not di~inish the flow 
necessary to pass the Interstate Station to sa ti sfy -superior cl a ims 
of us ers of water from the riv er in Nebraska . 
5. No appropriations of water from the So uth Pl atte River by any 
other cana l within Co lorado sha ll be transfer r ed to sa id ca nal or be 
clai med or asserted for divers ion and carr i age for use on l ands in 
Nebraska. 
6. Nebraska shal l have the right to regulate diversions of water 
by said canal for the purposes of protect ing other diversions from 
the South Platte River within Neb ra ska and of avoid ing violations of 
the provisions of Article IV; but Colorado rese rv es the r i ght at all 
ti mes to regu late and contro l the divers ions by sa id canal to the 
extent necessary for the protectio n of all appropriation s and 
dive rsions within Colorado or necess ary to mainta in the f l ow at the 
Inte rstate Stations as provided by Article IV of this compact. 
ARTI CLE VII 
Nebraska agrees tha t comp li ance by Colorado with the provis ions 
of thi s compact and the de l ivery of water in accordance with its 
terms shall reli eve Co lorado from any furth er or additional demand 
or cl aim by Nebraska upon the 1,aters of the South Pl atte Riv er 
within Colorado. 
ARTICLE VIII 
Wh enever any official of either State is designated herein to 
perform any duty und er this compa ct, such designation shall be 
I 
inte rpreted to i nclude the state official or officials upon whom 
the dut i es now performed by such offic ial may hereafter devolve , 
and it shall be the duty of t he officials of the State of Colorado 
charged with the duty of the distribution of the waters of the Sout h 
Platte Ri ver for i rr igatio n purposes , to make deliveri es of water 
at the Interstate Station in comp lia nce with th i s compact without 
neces s ity of ena c tmen t of specia l statutes fo r such purposes by 
the Genera l As semb ly of the State of Co lorado. 
ARTICLE IX 
The phys i ca l and other conditions pec uliar to the So ut h Platte 
River and to the terr itory drai ned and served thereby cons titute the 
basi s for this compact and neither of the s ignatory States hereby 
concedes the es t ab li shmen t of any genera l principle or precedent 
with respect to other inte rs tate streams . 
ARTICLE X 
This compact may be modified or terminated at any time by mutual 
consent of the signatory States, but, if so terminated and Nebraska 
or its citizens sha ll seek to enforce any claims of vested rights 
in the waters of the South Platte River, the s tatutes of limitation 
shall not run in favor of Colorado or its citizens with reference 
to claims of the Western Irrigation District to the water of the 
South Platte River from the sixteenth day of April, 1916 , and as to 
all other present claims from the date of the approval of this compact 
to the date of suc h termination, and the State of Co lorado and its 
citizens who may be made defendants in any ac tion brought for such 
purpose shall not be permitted to plead the statutes of limitation 
for such period of time. 
ARTICLE XI 
This compac t shall become operative when approved by the Legis-
lature of eac h of the signatory States •and by the Congress of the 
llnited States. Notice of approval by the Legisl ature shall be given 
JY t he Governor of each State to the Governor of the other State 
and to the Pres ident of the United States, and the President of 
the United States is requested to give notice to the Governors of 
the signatory States of the approval by the Congres s of the United 
States. 
IN WITNE SS WHEREOF, the Commissioners have signed this compact 
in dupl i cate originals, one of which sha ll be depos i ted wi th the 
Secreta ry of State of eac h of the Si gnatory Sta t es. 
Done at Lincoln, in the State of Nebraska , this 27th day of 
April, in the year of our Lord Or.e Thousand Nine Hundred and 
Twenty-three . 
Delph E. Ca r penter, 
Robert H. Willis. 
I • 
